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_ EECTURE n TH SUN, P, 19 to 32. 
His compoſition—rotation- 
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LECTURE H. THE MOON, . 35 to 52. TELE 


Her diftance—-0 pacity—revolution—ecl s ſurface—libration— 
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3 LECTURE IV. THE SOLAR SYSTEM, 42 74. 
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T cheir motive impulſe—comets—if i Poo {OY A. 
1 One plate 1 to this lecture, P 75:40 78. „ | 
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LECTURE. XI. WATER, he u 00 4605 l 
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Its mountains rivers both largeſt at the equator—cauſes of moun- 
tains—volcanos—foſfils—the T0 IN ieres—new - _ 
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' LECTURE 11. STRUCTURE oF THE EARTH, . 33 to 35. 


Proportion of land and water - deep water why our reſearches inde- 
terminate—caverns—fiſſures—petrifation—mincs—gold—filyer—mer- | 
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LECTURE W. TRANSMISSION Of LIFE, b. 87 e. 


In vegetables animals. analogy.- perception — ſeat of life—of ſen- 1 
en i ex "0vo—multiplication by cuttings—inſe&ts—ſeeds = 
Pied er, of en ROY) 1 one f 1 


e 43.4 viviparous. 


1 LECTURE, v. MEMBERS OA LIVING BODY, p. 111 to 136. 

1 Bones —their denſity lubrication ſecurity joints muſcles. blood 
= . —general principles parts neceſſary to life, various—reſpiration—digeſ- 
BE. tion-—abſtinence—perſpiration—hair—feathers—ſkin—food —carnivo- 
: = er eee 
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LECTURE VII. THE SENSES: -FEELING,, p. 164 to 175; 


Whether animals have other ſenſes ? —fecling genere throughout all 

5 ranks of creatures fiſn cold-· blooded land animals quadrupeds man | 
Qits ſeat—its accuracy—the nerves—ſtrange kind of feeling the hand, 
i Tomas. of i by regulating t the nerves. '. 9 


LECTURE VII. SEEING; p. rel % 1%/ꝙ%ö ; 


Moſt extenſive in birds and moſt accurate viſion of quadrupeds— * 

of fiſh—of inſes—microſcopic—faſcination—ſeat of ſight—not equally _ 

accurate as feeling—ſome of its imperfections and deceptions—its mode 

| 4 6 ee of the eye —its ſeat and parts. three humors — con- 
of the rays df eee of 

15 e parts in animals. birds nictitäting membrane—owls—double — -" 

numbers of organs —its advantages. l 55 4 


E ' LECTURE IX. HEARING, p. 355 to 207. 


Sound not equally extenſive a8 fight—intenſe, ſound—gravities of 
ſound cauſe af ſound—hearing in creatures —fiſh—beaſts—birds— 
_ ſong-birds—uſes—ſeat—the ear—placed deeply—rays of ſound con- 
verged— parts of the ear variations of the e e car—mulic— 
notes—etictts of—its ſuppoſed abſence. e 
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LECTURE Js” SMELLING, "  ab8 23s; 


Smelling, purveyor to taſting in ſim plicity—inftances of acute ſmell — 
Ethe air—ſome ſmells pleaſant but e aliens; in perſons and na 
rions—perfumes—medicinal-—antipathi Perfect id., dogs birds ot 
paſſage heat enfeebles ſcents—variations In {cents; vhy —fineneſs 4 
odoriferous particles —ſeat of the ſenſe A ee eee = 
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EXPLANATION « or, re FRONTISPIEGE. 


HI1 8 ; countable 8 by che Sur Eleni ; 
on Earth ſhe ſtands, Pater appears guſhing from a ſpring, 
Fire from a volcano at a diſtance, Air is hinted at by the rainbow. 
The feet of the figure, we ſee, as well underſtanding her ſtability; 

but the major part of her is enyeloped in clouds, as beyond our 

inveſtigation. T he many rows of breaſts indicate her perpetual 
care, ſupport, and nouriſhment, of her offspring. She turns in 
grateful admiration to that celeſtial light which viſits her, and by 


4 which the i is at once illuminated and cheriſhed. 
V Page 


N 


n ADDENDA TO THE 


N | 4 SEN 
. | l bo” he ae e 


| Page 42. The mountains in the moon were. 3 to 
be chree times as high as any we have on earth; but Mr. HER ScHELI. 
has my” Ween 10 n opinion, and thinks them below the ter- 

reſtial. 2 Pei 


Page 57 It - mobld bas been regs 3 chis plate . 


chat the moon's nodes (M. A. Mare retrograde, and will not return 
to this point again till nearly nineteen years are expired; but will be 
continually changing place throughout the ſigns, at the rate of above 
nineteen degrees yearly, meeting the ſun {EY year ninetealy days 
| ſooner than the year before. 145 | 
Page 56. The limits of ſolar eclipſes extend to ſevencegi de- 
grees from. the moon's nodes: if within that ſpace, the ſun may be 
eclipſed; without that ſpace, the moon is either too high or too 
low for any Part of her ſhadow. to fall on the earth, as at fig. 3. 
When the ſun is more than twelve degrees from the node, the 
moon is generally too high or too low Na 90 e any Pre of We 
"earth's ſhadow, as fig. 7 
Page 61. The computation of the 3 diſtances aſſumed 

in this page is much below the truth; but, as it was eſteemed 2 
ſufficient for general purpoſes, was not e More accurate 
eſtimktions conſider the mean diſtance of = 


e terer be 36, 8415500 miles 
So 2 "oF anus ;;-..-. - 68,891,500. * 
1 OE TI ni 95,173, 00 
4 Mans 145,0 14, 
Jorrrxnx K 494,991,000 
 SaTVRN = + 907,956,000, 
SED e 1 nf "ON 


A 1 *s 


ri 1 vol UN K. . 


155 | ; 4 Tei is to be obſerved, that an error of a * wech in taking ob- 


d © N 2 


op ſervations of the ſiin's parallax, cauſes an error of ſeven millions of 
miles in diſtance; and perhaps, after all, we may beſt be contented 
Eg with round numbers, preciſion being ſcarce expectable. The dia- 
meters of the planets are to be eſtimated at a een 883 
__ as alſo the bulk of the ſun. | ; | 


Page 66. Mercury is ſo ſeldom happily en for 8 | 
that aſtronomers differ in opinion of his ſize, ſome _—_ bim | 
2600 miles in diameter at leaſt, if 

Page 67. The EARTH moves in her orbit, at the rate of 68,009. 


miles per hour: 1,130 per minute, T's circumference of her orbit 1 is 


Y neatly 600,000,000 miles. =, a pc 


MAS circulates i in 686 days, 2 3 yours: | 

Jurrrza circulates i in 11 years, 314 days, 12 hours, 

Page 68. SATURN circulates i in 29 years, 167 days, 5 hours, 

An additional moon, interior to the others, has very lately been 


; Aue 54 by Mr. HxschELIL, circulating in 32 hours, 48 minutes. 
The GxrorG1an is diſtant from the ſun ninetean times the diſtance 


of the earth, and nearly one-tenth, 
The inclination of his orbit is only 46”. 26”. | 
His period 30, 456 days, 1 hour, 40 min. i. e. 83 years, 161 days. 
His diameter is four times that of the earth, and nearly one. chird. = 
His bulk 80 times and a half chat of the earth. ff | [EE 


Of his ſatellites, "IVY. 15 6 


The period of the frſt is 8 __ 17 ben, 1 minute. 

| Diſtance from the planet 33”. 2 ods. 4 
Period of the ſecond 1 3 days, 11 hours. 
Diſtance from the planet 44”. 23%. | 

Its orbit inclined to the Fs 90*. 


OTE oi. - 


% 


. DEN D 4 To, THE 


Page JL. The velocity of the planets in . orbits is ſo 3 
quential, that Mr. F. ERGUSON. has ealculaced in e time. + they 80 


W fall to the ſyn, r that velocity deſtroyed, 


| Mercury in x 5 "46 1 3 hours; 5 
Venus in 39 days, 17 hours. 
Farth i in 64 days, 10 hours. 
Mars in 121 days. . 
Jupiter in 290 days. 
85 + | 1 Saturn in 767 days. oth. 
The Moon would fall ro the Earth 1 in 4 dans, 21 Fe 15 
Page 72. Almoſt every year ſeveral new Cours are diſcovered : | 
they, are moſtly very ſmall; we ſeem to be PEE in "nog 
an hundred may belong to our ſyſtem. 
Page 130. Mr. Hzxsenz Tr has given a very numerous cata- 
f logue of double and triple ſtars: by calculating the whole expanſe 
of the heavens, | according to what he has actually ſeen by his great 
teleſcope, he eſtimates the ſtars at 75 millions how many more 
| : may there. be that no teleſcope ever ſhall diſcover ! „„ 
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Page 140. During a fortnight in winter, and that i its luminous 
8 the moon never ſets at the poles: this is to be added to ba- 
lance the account. Winter is a time of rejoicing in the North, 


Page 177. Add at bottom K rx computes that the ſun was 
oY below che horizon when they ſaw, it; 4nd refraction nine times | 
greater than with us. 3 : 

Page 190. T he air is e nan doeh at twp Ss high 
to ſupport clouds. -Abo 3 
Page 214. The increaſe of. eiche in | freſh 690 4885 when 

5 con to d the 1 855 is alſo a proof of the weight of ie air. 
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© Page 221. Air is thought to cool che blood.” Dr. CRAwronp 
| has lately revived and ſupported a theory which conſiders air as the 
aro medium of heating the blood; and this ſeems very conſiſtent _ 


with warm-blooded animals reſiding principally i in air (whales, &c. 
are exceptions), and cold-blooded animals being either amphibious or 


reſident totally in water, where they procure air in a peculiar man- 
ner, probably in ſmall quantities, and to that they may be beholden 


for what little warmth they polleſs. 


Page 225, Light inflemmable air is procurable from a great The 
riety of ſubſtances: the ſpirits of vitriol are not neceſſary; it burns 


with a pale but lively affen colour; is not kept pure without dit- 
fliculty. N . 
Page 226. There is nothing more perplexing than 2 variety of 


names in chemiſtry for the ſame thing: fixed air is alſo called ne- 


|. Phitic gas and aerial acid ; that it has an acid quality 1 Is very probable, | 
Page 252. The ocean is red below, though green, &c. above. 
Page 29%. Fi ire acts remarkably upwards, and will ſcarce find its 


way, Bot by creeping, downwards; whether this is a property belong- 
ing to irſelf, or it is ſo impelled by the rarefied air which accompa- 


nies and excires it, may be queſtioned. . 


Page 313. Opake bodies not only el but Ley ſtifle and ab- 
ſorb the rays of licht which fall on them, beating and re- turning them 


ſo often, in their pores, that they loſe their original direction and courſe. 


Page 323. Does the admixture of light in the ſolar rays indicate 
different origins for the luminous particles, as if there were any diſ- 
tinctions on the ſun's body - ſuch as land and water with us? 


Page 329. F leſh i in 2 will not take ſalt if expoſed to the rays 


of the moon. 
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oy ER 95. The viper mentioned in this paragraph lived a sforrighe 
in this condition. | ' < 
Page 98. The food of the lieale e FRA not as into the pa- 
rent's body. See the hiſtory of this creature in its place. | 
Page 203. In ſome animals is. but one ſmall bone; in others are 
two; in others three; their uſe and action conſtantly the ſame. There 
. "8 great variety reſ] peCQting the maſtoide cells: in ſome they are large; 
in others ſmall; in the cat kind only one large cell. Some affſert 
ſerpents have not theſe cells. The ear is ſituated alike in all; but PR 
directed, in lions, &c. toward their prey; in a hares, foxes, * _ 
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* LANATIONS « or THE. FRONTISPIECES. 


37 21 | S 


Is repreſented l in diſplaying a . 3 of thoſe 


productions which are peculiar to herſelf, flowers: the budding trees 
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| Crowned with leaves and loaded with a ſheaf of early corn, ſeems 


' . juſt to have employed her ſickle in cutting it down; the heats of the 


ſeaſon are indicated by the repoſing mowers, and abundant reno- 
- 'variog not without thorns, appears around. | 


AUTUMN. . 


Boaſts the riches of Pomona, and holds a cornucopia filled with 
fruits of various flavour: the luxuriant vine is her peculiar donation; 
ſhe is therefore crowned with vine- leaves, and holds in her hand a 
bunch of grapes; the proceſs of the vintage is hinted by the boys 


in the back ground, and its joyful concluſion by. the e the 
_ * the e in front. 
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Winton | 


Is the old OY of at year, and ans artificial 8 to com- ; 
penſate for the abſence of natural; gloomy and bare of itſelf,” yet, 
by the opportunity it affords for the chaſe, and its game, —— | 


e means of ſocial feſtivity. 


9 


FEI 


1 my hed d on budb; hey hair and auen agitated by - 
the wind; ſurrounded by inhabitants of the air, birds; and eſpeci- 
ally careſſing a peacock, which uy: was nc Ave to Is, 
the a of the air. 1 


*. 
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Warzn, 


| ee by her attributes, or principles, needs little explana- 
. deſcending from the clouds in rain, which furniſhes rivers, 
ſtreaming from her vaſe, ſurrounded by water plants; in the 
occan yielding many riches to incite capture, ſignified by the boy 
hauling his nets; and many eurious F _ ane by 
the marine ſhells i in front. 5 
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EARTH. 


on "at head the ſymbol of civic rowers; as the reſidence of man ; 
in her hand 2 cornucopia full of her rich gifts; around her va- 
riety of animals that reſide on her dominions, of trees and flowers 
that derive their ſupport from her. She is ſeated on a globe, ſuch | 
| being her form as Kon 
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5 we are ich obliged, to the ſun for kent: if. not bor fire; that 
luminary therefore appears with propriety in this compoſition: but 
as we are capable of producing fire from earthly materials, and 


of maintaining it, ſuch is the neee and indication of this 
_ To oh} $05 ot” | * 
1 Farr1%G, e . 


4 Not eue to man, is enjoyed by all ani eſpecially by . 
fuck (as monkeys) that have hands; the ſnail alſo ſeems very ſenſible, 
5 and gives manifeſt tokens of it by the motions of its horns: ; among 
E- | plwkzhants, the ſenſitive is the moſt remarkable in this reſpect, for, wen 
| touched, it ſhuts and contracts its leaves; this the figure holds i in 
her hands, and i is wing its Nn ſome leaves 1 8 * 
ä others cloſed. 7 


SEIN $41 4h 


Reſpeds objects b both near and diſtant : the young man looking 
xt himſelf in a mirror exhibits the firſt ; the boy looking through 
„ teleſcope expreſſes the ſecond: the ſoaring eagle is the keeneſt of 
| * fight among birds, and therefore probably of all creatures ; and this | = 
© brilliant rainbow is among the moſt E objects offered to de- e 


light this ſenſe. E | | ; 
H EARIN o, ö | 
5 {208 As" red to muſic, is expreſſed by the figure playing on the 3 
5 guitar, to wu harmony the boys ſeem attentively . This IJ 
e Nad ſenſe 7 
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18 * "EXPLANATIONS, e 
= | ſenſe as in on animals, i is hinted by the len and the hare: 3 
. and as N in echoes, is hinted 50 the LE _— of 


hes? 
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= "ks wt * 9 at A ns hy hs Rinde or bers = 
—_ . 7 tion is moſt ſenſible, and then the dog, who poſſeſſes this ſenſe in 
perfection, moſt readily tracks his game; flowers and perfumes re- 

5 gale this ſenſe, which is imported by the flowers in the hand, the 

- 95 cenſer below, the pot of ungpent. and che crown. of feet {melling 5 
1 plants ooo 1 0 
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Ariſes from the Seren or r Ein Soc to the ft refer = 
n - os baſket of fruits, and the vines on the diſtant hill --to'the latter : 
tte falcon and domeſtic cattle ; the horſe's bit lying on the ground 5 
hints at moderation, in no o ſenſe more neceſſary than i in this. e 
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deſcending without. —Line 10, For huzza, read ſhout, 


Page 21, line 12, or oils we know are ſo, read certain chymical oils we know are 
1 the aſſertion as it ſtands, is falſe; perhaps the idea is yet more 1 exem- 


plified in milk or cream faking in a diſh of tea. 
Page 54, line 8, in ſome copies, for orbits, read orbit. 
Page 96, line 17, read, Whole ſober wiſhes never learn to 1 


read allowance. 


Page 214, line 16, Vor than water, read than that of water. 
Page 218, line 14, by a ſcale, add of feelings, 


leaſt water, read leaſt of water. 


Page 278, line 15, for boaſt of, read boaſt. 
Page 303, line 5 from bottom, for effects, read princip ech. 
FE. Page 315, line 21, for from the ſun, read originally fon the ſan, 


SECOND S ET OF LECTURES., 
Page 59, line 8, for contraſt, read contravent. 1 
ü Page 60, line laſt but one, dele or inclination. 
Page 61, line 10, for creatures ſeem, read creatures are. 
Page 63, line 3, for ſeparated, read ſeparating. 


the tree. 


Page gr, line 16, for muſcles, read muſſels, 


appropriate to different 
Page 103, line 1, for approached toward, read advanced in. 
Page 124, line 4 for a part of it, read part of its contents. | 
Bl ge 192, line 9, For called nifitans, read called membrans nifitans 


+ ERRATA l a FIRST VOLUM E. 
ow t 2, line 7, for league after 3 deſceuding; without, read deep after ſteep, 


Page 107, line 13, for fig. 6 may be conſidered, read fig . may be conbderad, 
ng 


| 1 2 pages line 19, ur fig. 1," being void, read fig. I void. 
» Fs 1 and elſewhere, for verticity, read verticality. a 
155 line 3 from the bottom; For on this circumſtance depends, . partly 
Fe wo. 


Page- 164, line 21, for what they appear, read where they appear—for allowances, 
Page 173, for pea - bloſſom, damp of mines, read pea - bloſſom- damp, of mn, 


Page 242, line 3 from bottom, For predominant, read moſt predominant—and for hy 
Page 274, line 14, for blown from its ſurface, read from the ſurface of its box. 


Page 70, line 3, For ten times an hundred, read ten mms ten hed. 
Page bo, line 11, fer, where the tree was, read in circumſtances Gmilar to thoſe of 


Page 85, line 15, For wind around a ſturdy tree, read wind around a ſtately tree. 
Page 94, line 20, for having its parts appropriate to their different, read having parts 
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1 has (Hh been the egg d of the + Kaas of "ny a 
1 towing Diſcourſes, that to treat ſcientific ſubſects in 
an eaſy and familiar manner, is to render very cllential : 
fervice to thoſe' perſons in general who are defirous of 
acquiring information without weply ſtudying ſuch fuk 
jects; and eſpecially to the younger part of the community, 
fo whom entertainment is ever welcome, Upon. this prin- 
- the Author conducted the Lrorbnzs! in the ART: ST's 


ee 


__-. faction of the Public w ith that peeibmitics hls amply Juſ- 4 
tified" the idea; in fact, it is to the favourable. reception 
|| | of that work the preſent owes its appearance: It is pre- 
' _ ſumed, it will not be found leſs worthy of favour, or leſs 
* agreeable in its nature. It would give its Author great 1 
pain to think that public,encouragement. had rendered him = 
careleſs, or chat his ſucceeding labours were no improve= = |} 
ment on his is former; on the contrary, aghe' principles now 
adopted are the ſame as before, and the fuljects more 
general and intereſting, he flatters himſelf, the  Exppution 
will be found prgportionally ſuperior and valuable. x 

It is his defire that deep, or abſtruſe diſquiſitions may not 
be expected, nor any mathematical calculations, or ſolu- 

A tions; 
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PREFACE 


: 8 cdu x bor what is rec gesers N 
ception to the reader; though to ner: it 5 1 en i 
been more difficult to the a than if he had written it 
in a technical manner, |, 14 4 

Hie begs leave ta 1 by l his former 
ſentiments, (only changing the name of the ene 
from the AnT18T's R8POSITORY.. _=_ 

pon the whole, it is hoped the Public will recei E 

1 from the Svsveys of NaTuRE both inſtruction and en- 

: tertainment, united in à compendious ſyſtem: if, in its 
progreſs, profeſſed. Artiſts ſhould ſometimes think it paſſes 
too {lightly over objects uſually ſuppoſed of eee ener, 
they are requeſted to recollect the perſons to whom it is 
chiefly addreſſed; if, on the other hand, it ſhould ſome- 
times be thought too learned, the public will excuſe this 
error 25 ſuch it — in a eee whoſe, ane * 
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* The 21705 ea by the Ai 450 "RET IN 
eme moſt regular for fuch a work, 1s, to canſider (i.) 
the celeftial þ ena, Sun, Moon, &c, whoſt influences 
have great check oh (l.) terreſtrial phenomena, Light, Air, 
Clouds, Rainbow, &c. then to fyrvey (iii. ) the Earth, then 
(iv.) its inhabitants, Man, Animals, Reptiles, Inſects, &c. down 
to 4304 1 8 8 8 diſcoveries of the microſcope, | N 
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TTHE moſt. noble and valuable prerogative ol man- 
KEkind aba ve ſurrounding creatures, is, that reaſoning 
| faculty whereby we inveſtigate the properties, the actions, 
and the relations of natural objects; whereby we ſurvey 

the 0 urs wiſdom, and diſtinguiſh their importance 
and deſign. To what purpoſe has the Great Author of 
Nature diverſified the operations of his hand; ſometimes 
Proportioning them on a ſcale of immenſe magnitude, 
times animating the moſt diminutive atoms; to ſome 
beings: imparting aſtoniſhing faculties,” beſtowing on others 
bare exiſtence? To what purpoſe is this variety 2 That it 
might excite un attention, gratitude, veneration, and love. 

Jo ſuryey the wonders: of Nature withbut en 
without :tharikfulneſs,: without piety, implies frigidity- of 
ſpirit, or ignorance of mind, little leſs than brutal: Such a 
man (if ſuch a man there be) is unworthy the name he 


bears, and rather ſhould be degraded beneath humanity ; _ 


for humanity is diſtinguiſhed by faculties more excellent 


than any We diſcern in the creation around us. 
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be ee =" 5 EY without a 
- qualities of our fellow creatures, who 3 in bo. many 
treſpects beneath us, or without attention to the more mag-. 

nificent operations of Nature, here gur/idepsare 

wonder. When we regard only our inferiors, we ſeem 

almoſt divinities; when we inveſtigate the ſtupendous 
=. diſplays of power diſcovered by obſervation we ſeem: leſs- 
I | than nothing, and vanith:: bis don Rom AJ HT * 
* Ihe progreſs of dale Lacruazs,.q0 whieh thipisintr- 
mud. ebe eee 2queſ 1 Lavin 
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= cabdid-indulgence;. where genius, and et e ee 


faccels with difidente: + [Nor — — * 
tao other articles whoſe extreme minuteneſs conce: „any vf! 8 
their peculiar wonders; but, if an earneſt deſire for your: | 
| information and entertainment, may be thought, in any de- 
Wo  gree: to counterbalance theſe impediments, I Alatter myſelf 
w_— we ſhall have: no . reaſon to ee the e 5 

oufſe s di en oli i nor © 
s it neceſſary I mould e on the ee e 
quaintance n ur e rc or point out the! 
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. from inſpection of natural objects 7 
Shall I ene this diſkinguiſhes polite life from ſavage 
Un on TY t. to be ignorant, 118 perpetual childhood; 
the faculties of the mind are not only matured, but 
age by reflection; that to remain below: thoſe: attain- 
which. we are competent, is injuſtice to our 
| filents and to our enjoynients ? or ſhall Lexpatiate on the 
tainmen he delight of knowledge, and the pleaſures 

4 legant ſtudy ET eee 

is in the human mind a conſtant thirſt after novelty, an 

ardent defire of further acquiſitions ; never ſatisfied with 
; | poſſefſions, never contented with its preſent 

| ſores, it bes aber propoſed benefits,” and explores with 


orunndticed information / fit 57 
2 in fact, chüe diſpoſition of the mind is otorious; not i it 

_ unaccompanied by hazard and riſt: not a few have to 
| regret that their rapacity esc was not moderated. 
in many reſpects, and, on many occaſions, not a few: may! 
juſtly envy a happy ignarance, of much. whoſe' acquaint- 
ance has coſt them dear: theſe, while they are inſtances of 

general deſire of knowledge, are alſo proofs of the 
neveſlity that it ſhould be directed by: fagacity and virtue; 
that it is not the quantity but the quality of information 
which renders it valuable. Knowledge is a remedy for 
diſeaſes of the mind; but who takes remedies indiſcrimi- 
_ nately ? Knowledge i is like decoration,— its juſt place, in 
18 pe es in its happy application, —clegant ; but diſ- 

OS 23 guſting, 
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1 or — — infetcti 

Not to knowledge cont: atamin: 
byckilch, are you now invited rior. to an er 
flattering but poiſoned viands; not to) preſent” 
fuoreeded by future woe: I moſt willingly hope your 


ann will be commer; e enen. will 


that mo'fighr — loft, no regret 
1 ever ſucceed the —— 3 te 
beſtowoon the fubjects I ſhall offer to you notice. 055 Ele 
Nor do I think; that merely ha harm, eminate 
, eee e propagate no injurious principl 
virtue only ſhould niet: Ew | 

Tube information. It ſeems to be our : 
e ee amt to natural ſcienoe. "Is bei: — 
able, to become better as we beconie wiſer? Methinks 
Iwould willingly arn more thar one lelons ad che- 
by conſideration and budy 1 improve n my underſtanding, 
why not alſo amend my 1 Tt? If I learn 


N of mind, {greater equ 


 Hhendvoldnce toward man; er piety ner God. i 
rn is important, and the occaſion of it happy. 
when I ſee the general care of Providence over its —— 
how it has fitted them to their ſtations, and their ſtations to 
them, how it preſerves and maintains them throughout 
innumerable revolutions, how it continues their order; 
1 r ſuffers 


a3 


lufſers no chaſin, no ertinction, no deficiency —If; when 
ts remark this, I become more reſigned, more contented, 
BD. > bumble, who! will deny my advantage? If, when I 
- reflec: how ferocious animals are baniſhed. to arid. deſarts 
and to ſultr. 
my on breaſt, am I not improved? I will avoid the hiſs 
of the ſerpent, leſt I be thought to poſſeſs, his venom; I 
will fan no one to {leep while. I ſuck his blood, ſo does the 
noxious bat; I will couch for no one, and then ſpring on 
my prey; it marks the cruel tyger: rather, while I live— 
be my labours of ſervice, like thoſe of the generous horſe, 


odr the patient ox; when I die—be they uſeful as me fleece 


_ © bequeathed by the uncomplaining ſheep. .. 21] 
I there be any perſon ſo W ignorant, or fo 
"Awantouly malevolent,--as to deny the moral advantages 

ariſing from natural ſcience, yet let ſuch an one acknow- 

ledge that he is daily beholden to his acquaintance with it 
for innumerable benefits. By what are we informed of the 
proper periods of reſt and repoſe? Who appoints the re- 
turns of ſeed- time and harveſt? what harbinger relates the 
expected changes from heat to cold, from cold to heat ? 
who regulates the returning tide? who meaſures the lapſe 
of time? I confeſs, the ruſtic may enjoy. effects, without 

_ underſtanding their cauſes; the ſailor may tide down his 

paſſage, without perceiving the origin of the riſing flood: Nen : 

to theſe very (perſons a knowledge of the principles con- 


nected with the element "ous manage, could do no harm, 
might. 


y waſtes, I learn to moderate every ferocity in 


offer for your reflections; and, perhaps, the t 
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_ - night prove extremel ala daes a fource of com „ 
: 2142 12 FE ont ie 441 „ th E 
e hols circum esse iu Ke permitas amuſo- 5 

| Merry that they may employ their time in elegant 5 

or to thoſe 'whoſe occupations require entertaining inte- 
_ vals, nothing can be more ſuitable tha ſuch: ssavETs of 1 
Na run as I mean, in the progreſs of this underts * 


EF come, when the recollection of «hint rv del ered; may 


3 perhaps, aſſiſt in diſtreſs of body, or exig 


afford ſignal benefit to ſome of my 


may contribute to — ps pars aaa bs 
5 _ eee 5 ; | il 1 5 mA 


Keil! when. 5 ae ſwan followed the megane Kkniſe 
ich offered bread. this way—that way, as if ſenſible of 
the food; and ſolicitous to peck at it. I Conceive; with a 
mixture of pity and regret, the exclamations and farpriſe 85 
of the beholders: but pity and regret increaſe, when 
conſider to how many illuſions lech knowledge has given 
ſupport, what advantages have been taken by predicted 
eclipſes, by ignited vapours, by oracular ſpectra; and theſe 
too, in all ages and parts of the world, not confined to _ 
ſacred oak, or to the ſounding ſtatue of Memnon. 


Happily theſe days of obſcurity are (to us) ceaſed; 


1 a1. take upon truſt the blood of Adonis (or 4 Thais 


5 yewly 


* 
3 . 5 


| Tn ods, Ct, cla 7 9 70 Raa wy e 


. not the Nil oy e for its increaſe, but point to the 
d4alouds deſtined to augment its waters: No, nor do TE 


tremble at the prolonged. yapours of the cometary t 


Qa dere en minous; but unt) take our galls, 


Wo 


and examine their appearance. Is natural knowledge then 
of no nefit to mankind ?. or is it a light advantage. to be 
8 15555 from the thraldom of portents and prodigies? 
at; ſuperior. powen accompanies ſuperior knowledge, 
| N from no inſtance. that I reeollect, more remarkably, 
than from the conduct of the Indians on the diſcovery of 
_ Amer CA... In one of his, early. voyages CoLumBus had 
_ 5 —. — | orm, his veſſel was in diſtreſs, his proviſion | 
£2 1 his proſpect, as well 3s. his ſituation, very 
abr Sy Rv ls 4 in no. $i Si but 


vengeance 425 4 — 12 with no, leſs Fa eee extinc- 
tion of their Moon: and this, ſays he, in a fer hqurs. , The 
Moon vas one. of, their chief divinities, .they doubted not 
its d his enchantments, and relied on its 
continued effulgence ; but when the eclipſe. began, and the 
Lunar light diminiſhed, terror ſat in their faces, and dread 
ſunk their hearts; they beſought Col unpus to reſtore 
to ſplendour their darkened planet, and purchaſed the 
W of Ter hape with r en | 


14 Reflect, 


” Gfdinaty N 6f life, they cot 


5 797 . 4.6 ef x ir ods 
1 > Ree 1 requeſt you, Lavtzs' and G 


: ths "relation: "Tad theſe” reps 585 


7 ne hed! a little 5 perth Wall have grid 
their fears? Becauſe they were, "ignorant of its prin _— 
mey did not ſee what was before their eyes, e © 
nor reaſon, nor combine, nor calculate; ; and” "yet, it | 
d not but h 
oc? for I forgive them their fears at What "thi 
never ſcen before, thunder and lightning ditecteck by the 
hands of men. I forgive them, that having 10 quadrup d 
of equal dignity, they c confidered'd horſe as # fiſt divinity; 
that therefore they befought its "favour, ad ſolicited its 
| Kindriefs,. by preſents of breadanc flesh, by adorations and 
genuflexions; but that they mould ſu ppoſe "a mortal, like 
ourſelves, capable of controlling the heaven y bodies, s 
a ſtriking inſtance of | e and ir 0¹ 
But not allwere equallyinconſiderate: it was noble reafoning © 
(reported by the royal hiſtorian, GarCiiass0' be LA VEGA) 
of 0 one "of their Incas; I cannot, ſays he, regard the Sun 
4 as a deity, for he ſeems controlled by neceſſity, and to 
have no freedom of will; he riſes and he ſets; and runs the 
ſame round perpetually, and without deviation ; ; if he was 
vat his liberty, he would ſurely fometimes vary, either his 
* diſtance, or his courſe; which as he does not. I conclude 


4 hei is obedient to ſome ſuperior being. Such latent powers 
the 


\ 


cn, + 


{ 


ts 0 N 


_” fiuman mind poſſeſſes; but without cultivation; how 
We ties foring forth?” even tlie moſt fitnple and ordinary 
_ Elenients* bf 90s nee, with which We are intimate 
 verfint „ten ſome What varied from their ufual courſes, 
exlily perplex tlie ignorant. Water is not capable of heat, 
though the fimple Otaheitean, when he poured his hands 
full from'the bail tea ketile:· Water is not capable of ſo- 
_ Uflity,” ſays the ſun-burnt Weſt- Indian; * how falſely" theſe 
vas zeatis' ref 

ivens Pays: a ſooty African 'brought to Europe, at the 
eh f fattitis ſhow; it rains white rain! no wonder che 


He are white” 2 AiI Fun o irc cr; 
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ta time when the Conclave were alſenbled at ae 18 
- Get” a Pope,” the plague broke out in that city (the very 
name itnplies devaſtation and mortality); many of the 
Cardinals "Fed, many forſook tlie city; but one abode 
Kuh in His palace, continued His RAT as ordinary, 
C preſerved his dwelling from contagion: this was 


dbougti füch a mitaculbus dillinctten as implied divine elec- 


tion, and; accordingly; lie was choſen Pope. What was his 
ſecret? ſimply this : he perceived that the diſorder was occd- 
fioned by flagnated Air; ! he Knew that, in conſequence; a cir- 
culation of aft would prevent it, and he knew thit fire cir- 
Culated UF; the Expence, therefore, of a few fires, to renew 
N aerial fla; Preſerved himſelf and his houſchold. 7 
”Tſhall'be permitted to obſerve, that, in many reſpects, 
a in theſe days, poſſeſs mugh knowledge, and many op- 
nities of knowledge. which former ages were unac- 
5 _ Jy 


port of their walking over its furface!” *'Good _ 


dan l che e e arthe ane of. the ide, 
to conſider it as the effect of dyns, anger; 5 
1d now. be thought of a commander in chief, who, 
: like On5ax ſhould omit to provide againſt the ſpring tide 
at a full Moon? and yet this very omiſſion coſt Cæſar many 
veſſels, and riſked the . een in * N voyag 0 
to Britain, „ 711810 3 5 12715 a 
If we turn our Fee e to civil * we 5 
| that got only, the materials of every manufafture, but alſo 
E _ . theprinciplesofart, and of elegance, ariſe from the ſtudy of 
nature. In a commercial country, like this, 1might remark | 
A Shot much of our very neceſſaries of life i is the product 5 
= - e parts; how. ſhould. we. ever have profited by 
thein pſe, had we; continued, ignorant of their qualities? 
Wes import cotton, and filk for our dreſs, many kinds of 
:dibles, for food, and a baer gf other articles that might 
be nd. In th maleria n the uſe of an intimate 


. 


tx 
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- aintance with nature is notorious and undeniable, and 
= A aalen eee throughout the ae se A 5 
1 org Talg indeed, has ſaid, + it. is we Ga e quing uin. 

= as end groys in one climate, while the 58 r.is the 
Aiſorder of auother: but had that inger ious wit recollected, | 
Z „ that the neceſſiey of intercgufſe. and friendſhip, among 


Dear 


All mankind 1 18 firongly implied by giving to one climate 
_what 1 is 7 to l Li would rather have congra - 
tulated himſelf on 8 able e 0 al, rain, by experience, 


bon Ep =: . the 


" 
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che virt emo the, quinguins than have. murmured againſt 
the Jocal appointments.of Providence: ..1, „% 1 
indeed, I, ventpre.to ſay, that the,more we, become ag: 
ente the general, diſtributions of Nature, the, leſs 
a repining ſpirit ſhall we indulge: that the highly exalt- 
ic. | | n i 1 3 cooler climate of, the | 
north, is poſſible; uld it have a 
| that power, which its peargr reſidence. jo, the Syn his im. 
; ks o0T, if, for the ſake of. that, :t the ſolar heat had 
e Haves ock had ir made among our 
wider fruits! * 10 146 T! 1515 4 Sho? 1 11 III 
4 Should 1 mention the pal i erfludies.of n nkind, 1 muſt 
needs place an acquaintance. wt: Nature Fa her produc- 
tions, as the very, foundation of ,eyery, elegance : it pro- 
| duces, a kind of inferior. Paradiſe; herein, (as originally 
our. firſt, par. nt) WE ma behold, the, infinite e of 
creatures, and of objects. may. acquire ſome kind of f know: 
ledge of their properties, manners, and, diſpoſitions; and, 
by judicious obſervation and 215 may become informed 
ol the natures and the number of our - ſy ubjects without 
travelling gycr. inhoſpitable, deſarts and, tracklefs, waſtes, 
over mountains elevated 1 Wer ng. ſnows, oer Nr 
ang lands, or. yen. field ds of ice. 85 HO 54336 I 9 
There is nothing upen which I congratulate myſelf more 
heartily, than upon 1 ſe with which inſormation is now 
acquirable; When J fancy myſelf; a companion. of ;thoſe 
who explared. the Andes; when from the; ſummit of a 
— Jnquyſain 1 LE the clouds rolling ;bglow, the, Lauge 
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quired.; that: vigour, 5 


- , Haſhing Ho 


8 5 how 2 the ehe! val Hen 3 
Fame wefy Pößes hen the v4 Gee ech fe oY 


_ ation MAH "bit Lieth HE" N ie defcendinig 5 

| brings Wi His erte pönltt, M die Han Verte 

| 2 BHAK-of tg price PE "fer Gown" the 

3 motiitaiffs fide! Magus We de cet Hing; withöüt 

de, Without 7a, bee Hout 3 a poſibr. 
: dende if" Wh br, and fielinde@on eve ry” file 5 
1g DY Tue Furp— breven the Thdiatt keeps? 
3 me fon fuddering terror! Or when, on a Wide Ectelided 

4 Afirt of Batt bf, F. Water AR Cuff "oF ſbine — 4 

| cloud ehen I dates, Wkerf it b fCure. the Air, whe 
x Selbe alt rbk Thuth Wilk regtet from the a | 
= n. ad! oe kat the dying groans are only | 

© Thapitidly; "of, if the” Kante! breddthic its peflifefbus  vaps 

i inftart death! chere kat Theed not P oftrate my 

| 10 avoit it, or enfin the "joints of "my pet ris 

il they" retail Ute encügh 10 Sa kf ry OIL fear n 

| the"fiety {5 770 'of Rofthern metects, nor the füktry bea 

1 of A Vertical Sun, Hor the deſtructtve damps bf deep⸗ſun 
Taitits!” Th iy Clofet I def r Pros fe phat | 

1 the roar of the lion, the rapidity” of the tyger, the fatig 

3 2 rattle-fnaks;" e poifon of the ſe erpent: the htingr 

4 gle excites ho alarm, the rap pabiotis condotir fo affriglit; 

= BE Enbtrvus WEAR, the” ROY 1 ſarvey Put 
1 be n gh i unde to nank@EVEry eres. 


dure zccoftling to its prof as ABA * „pet, like 
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N u. r fo! i Fre kind af acquaintance, with them, an ; 
enjoy a Kind of dominion. 188 . inhabitant of” We 
ä a _ 013-2264 Ma W | 
Bhs Shell we be pei 8100 to nd an 266k of what midtit F 
the natural knowledge of Avan? did he ſtare at the Sun, 
as ignorant of his effects? did he diſregard the filver 
Moon? Rather, let us ſuppoſe, that he well knew the im- 
portance and magnificence of the ſolar light, the ſerenity 
and coolneſs of the Queen of Heaven; nor was he perhaps 
_ uninformed of thoſe remoter, yet neighbour worlds, the 
_ planets, or udelighted with the luſtre of the ſtar-beſpangled | 4 
firmament. Certainly, we muſt admit his intimate ac. 
quaintance with himſelf, and the regions of his immediate 
dominion: The air, the light, the water, the earth, were ſo 
many diviſions of his kingdom, and alternately engaged 
his attention. He ſaw Hus L the only rational creature 
moving upon the earth; endowed with faculties capable | 
of very extenſive comprehenfion, intelligent, and exact. 
Around him were the quadrupeds of various bulk; from 
* __ unwieldy mountain of fleſh, the elephant, to the moſt 
diminutive :' poſſeſſing an infinite variety of diverſified 
qualities; courage and valour, ſagacity and cunning,” Wil- 
dom and prudence, ſtrength and perſeverance; diſtributed 
among them, not by chance, but in exact proportion; not 
united in one claſs, to the deprivation of others, but” ſo 
regulated as to prevent both ſcarcity and monopoly. 323 
feathered fowl delighted him with their ingenuity in tnge 
aden, of their habitations, with their melody in the 
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miniature the inc of the Ta ſplendid decorations; 
ſerpent had. his many attract 
iar ſubtlety 


e dee of 1 . e pt the e 
world leis = 


be familiar to his remark... The various fraits, "of fra- 


leaves, broad or narrow, downy or ſmooth; the flowers, 
Whole odour , refreſhed. his . and raged. his ant 


| ' well nan Lak 1 1 
—.— 2 us s from 2 uri to. be FO wile 3 a3 


1 


niniſhed, 3 Jaw aha no — I: 

et remau EO among.the natural, ſo among the moſt conſi- 
der table, enjoyments of. mankind; they are our pureſt 

- Dlepſures, and, in regard to advantage, we have ſome (and 
very forcihle) reaſons for the ſtudy now, which exiſted not 
een innocence; for, now many brute animals are 
deſtructiye; theſe we mult learn to avoid, to conquer, or 
to tape: many trees are poiſonous, many fruits deadly. 

> many plants noxious, theſe we muſt learn to diſtinguiſh, | 


* 
. 
* 118 1 12 % 34 


ſmell, of ſimple taſte, of poignant reliſh, the various 


Wes 


3 and leſt we miltake diſeaſe. b 
health. We mult now avoid the inſect, unleſs we are cer 


phenomena which ſurround our earth, the air, the meteors, 


as ſurge; and we allo wiſh to in- 
nod into their properties, 


Fey ine Tan. we are enabled — 


a | Fu rs to queſtions on theſe ſubjects, and to acquire a com- 
petent knowledge of the operations of nature; not, indeed, 


that we pretend ability, to account for all, or to deve- 


lope every myſtery of nature: we admit that much re- 


mains hitherto unexplored, much that never will be ex- A 


plored. * It is high as heaven, what can we do; deep. as 
hell, vrhat can we know. Vet, from this our inevitable 
and inſuperable ignorance, we will take occaſion to ac- 


knowledge the greatneſs of the univerſal Author, and tio 
confeſs our own humble abilities, We are not yet diſem- 
bodied ſpirits, we are not yet immortals at liberty, but 

| ſurrounded by numerous mon and tenants of hens 


of clay. 


Come then, my . to tion eee 


copious ſtores, to whom liberal Nature offers her choiceſt trea- 


ſures, come, and, like rationals, enjoy rational ſatisfaction; 
* the 3 * the lucid Moon, or or © kindle your 


© devo- 


tain it has no ſtings, we muſt forbear the flower, unleſs we 
We ae" is not injurious; not only fo, but the 


are not as they were originally: we know ſtorms and tem- 
. pews 2 8 thunder and lightning, che rolling 
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V devotion at the Stars.” 


' inveſtigate their code; : us wor ſhall roll, the 


thunder burſt, the ligh 
war, the yawning abyſs foam; the volcano ſhall emit ſul- 
-phureous ſmoke, and flames PPP from 


'flath ; for us the waves ſhall 


Hell; earth too 


ble, while we feel in ſafety its peret ons, and 


ſhall trei 


15 bee unmoved amidſt a falling world. e eee Ns Co hg : 


Or, if inclined for diverſion, we will indulge de undi 5 


crous; will applaud the cunning of che fox, or ſmile at the 
grin of the baboon, or laugh at che grimaces of een. : 
key; will accompany their robberies, and enjoy the joke 
_ of a fruit-ſtealing expedition. For leſſons of domeſtic life 
we will admire the induſtry of the beaver, or the anxiety 


of the hen over her callow brood; we will viſit the laborious 


bee, and taſte the ſweets of honeſt diligence we will _ 
. the bluſhing roſe, and gather every flower of the ſpring; we 
Vill cruſn the luſcious berry, at andquaff the blood 


thegrape, 
without diſguſt, without repletion, without inebriety. 
We may often learn rational information; birds who, 
to ſecure their neſts, hang them on the extreme leaves 
of trees, or thoſe, who make the rock their aerie, ſhall 


teach us prudence, and the half. reaſoning elephant ' ſhall | 


raiſe our admiration. Not ſatisfied with this, we will turn 
inwards our inſpection, and when we there diſcover prin- 
ere and qualities ſuperior to any beſtowed elſewhere, it 
ſhall excite our wiſhes, ' our reſolutions, our ende wours, : 


to correſpondent 19. 2985 of ſentiment and ey goers | 
Ad Fg e brag 50 nog” 1 e weil. 
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learned in all the wiſdom of the 


this great ſight, wherefore the buſh is not conſumed.” , Yout | 


Ks) 


zel ds our -$GRYEYH ef $Atvaz produee cies 
ſuch, effects as ar certain circumſtance produced upon 
Mos:z5:- Moſes, Was à wellinformed Naturaliſt, Wã ñ72n 
Egyptians, and ol 
more, which the wiſdom of the Egyptians\could not teach 
him. When wandering. among the foreſts of Midian, he 
ſaw a buſh (a palm - rte, if you pleaſe) burning. yet not: 


conſumed; at firſt, we may ſuppoſe, he regarded it as an 


cidental eonflagration; we may imagine him ſaying. the 
« fire will ſoon be extinguiſhed, having burned! down: the 
tree; hut when no ſuch event enſues, wien the brilliant 
ſplendour injures not the verdant buſh, it excites his attene 
tion, the inquiſitive ſpirit of the Naturaliſt prevails, and! 
he reſolves to examine it. I will now turn aſide, and fee 


Eno the iflue of the ſtory that the contemplative Most 
hecamèe here the man ef God, and the 2 af the 
Naturaliſt ended in the devotion 50 10 0 bs 692th 7 £51 g 
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I beg to be indulged in adding a nemo on the methods 
of ſtudying nature: I am very well aware of the force of 
regularity, that confuſion is every way hurtful, and order 
extremely beneficial ; and yet, Nature has taken ſuch liber- 
ties, that order is by no means uniformly marked out, or 
uniformly aſſented to by Naturaliſts. Some have ſhackled | 
themſelves by ſyſtem, and Joined together what Nature 


tad ad a alunder; ; OY * divided and claſſed, till the 


= | mem- 


ut alike in proportion in Baer in manners; :their 
differences, mean the moſt 'obvigus,! may therefore! dif- 


loa, withoutjobvious 66cafion butthatz1 


x ing Tatts tris tis Snag F FN: L ha in 
Having 10 fyſtem Ne f A follow. Nature.” it, ond 5 
Ad Gy, i you pleaſe; all productions 'of 1 Nature are 


| and thoſe arhich are neareſt allied 


rer 


me 2 [bur wal as my thdavodr | 


ibetween' the preceding afid the following 
xxtenfive, that I may not ſeem to jump, at 

wh e ouſly” 7, 
fueled, >imayiropen'a' way for the eaſy introd on of ; 
ſabſequentI9Tremarks!: And'I ſhall ect myſelf*happy, Ml 
if:what I mi have the Honour to propoſe ſhall 5m 5x4 HY 
fullidienty'regular; familiar, and intereſting, to'betreafured = 
up in your .memory,-an eſpecially, if ft provebtneſicial- 


in your future ſituations i ine © A 
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VVV T3295; to % 
Mer 0 . eee N 
155 | Look'ſt from thy ſole dominion like the G hh 
Of this new world; at whoſe ſight all the ſtars 
5 ak 7; Hide their diminiſh'd heads: To thee I call, „ 
Os Wotton om oper ON $324 oF 0 209 ; 
ER f il 10 ,8UN! to tell thee how T hate thy beams, * | 
7 hs That bring to my remembrance from what ſtate | 
: 1 fell, how glorious once above thy ſphere, td ae 
3 21 pride and worſe ambition threw me down. 
„„ ant Wage a „ Loft, Boak Iv. 
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: C \UCH, LAprEs and GEnTLEMEN, was. the addreſs of 
+I. the malignaut ſpirit to our ſplendid luminary; of whoſe 
beneficial effects we entertain the moſt honourable opinion; 
without one difſenting voice, aſcribing + to the Jan innumerable 
and invaluable influences. 

IF idolatrous worſhip may. be in any An \palliated, that 
paid to the. Sun ſeems to have had the greateſt ſhew of reaſon 
to urge in its defence : without his irradiating beams, what 
were the globe we inhabit but a cheerleſs void? without his 
invigorating heat, it were an idle waſte. How melancholy 
would be all mankind, had they intelligence that at ſuch a 

time his ſplendour would become extinct, or that he would 
| ſet to riſe no more ! 2 
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* it is, and 1 no fach . we part ca 
„ him with regret; and were not his abſence the time for repoſe, 
: 2 13 and fepoſe indiſpenſaple tp our wepried natufe, we ſhould 
| never willin gly forego | * light of the Sun: Very juſtly, 
therefore, may he claim pre-eminence in our eſteem, and the 
firſt engagement of our thoughts; accordingly, I mean, at 
this time, to regueſt your attention; .L ADE an GENTLE- 
_ MEN, to a few terdarks on the: Wlar lothinaty. too. T . 
That circurnftance"which, in th firſt place, nn EE 
oa ©. Fenn 
"whe Sun from every object around. Us 18 his LIGHT ; this firſt . 
| firikes us, and is o Bec flary, and pleaſant to us, and fo pecu- 
aur to this heavenly.roeb, t het we” Pio” thoſe * chat never 
S 6 ore 27 rn 
3 is patural, b to inquire ö what is this . 
1 Tourcs c of light compoſed ? In reply tai hich . : 
= 8 3 beg leave to premiſe, (1) that we have nothing on earth, in 
A: degree, comparable to it, ſo as to determine! its Pro rope PE . 
e 3 for as our earth is an opaque "body, yold of 


be ſuppoſed to, poſſeſs, is not elementary," Di 12 terreſtrial, 
and inipurs, even after we have made ever) antenne and 


| 1 barn thou _ and fire; Fmt Y' that we can 


ness As come 


34¹ 103 19111 


We \migy'eonceive of any matter bbs as "either * a Folia | 
er a fluid, Solidity,” 'you Know, Lapis "aha g 8 
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5 4 that there ar f DOR 
n apelz A/iparce hall {tf}; 
2 Are, os. e on pine FB, 
dee times heavier than water), and continuing. this, progreſs, 


7 | dge,, ee exreſſiar 


ow 2 others; Wen, A pt, „ in puſhing : FI 5 body, 
aſh, what parts gf it TY! pleaſe, hut:muſk, of neceſſny, puth 


from you the whole of ſych a boy; whereas, af a fluid, you 


L roll Over. pg over. aga n, may diſplace and remove, Py af 
its parts : Ag. in Water yen may agitzte. the ſurface without 
moving the, bottqm ; you, may cyep. furtoxr, one pars. of it, 
= vet a diſtant, part be ungffected, 1 By the, hye, we axe apt, 

hen we inſtanoe 7 to, take pp the, idea af water, that 
f be being our moſt intimate aqquaintance wy ought rather 


reater wright and 


! Lab 


115 5 waters, Hüls ue 
ow) in 0 (four- 


e col conf of +. nie xxxemely: denſe.and, ſub- 
tantial,.and Vet permitting 2,520tiog ;of 3: part or, pats of 


 - i s quantity without diſturbing the reſt; whereby! it Yo a 


AYP g 9 old. 1007 919 9 ge! ar 5% | 
ch Aid, the Su Apreſumed to he 1 1 
ud. of. bght,; a ; conſolidated Aud 1 is, A acknowsn = 
Bon, vet it, may ſer ſe to impart, an 
des of a fluid fo cpr. eſſed. ſo united, as to leave ſcarce: any 
vagcancy between its component particles; conſequently, the 
ſame extent of ſpace may eontain a very great many more of 


ſuch particles, thay, l they were looſe, and at a diſtance, or 


ſeparated, in any degree, from each arher; we will only ſay 

at preſent. ten times as many; conſequently. alſo, if any given 

number of particles | be ſappaſed to i, this incorporated 
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ſuch a ee 80 i is eule. ON: 
A fluid may be thought more 1 added upon than 3 48 | 

its parts more enſily ſeparable, and, when ſeparated,” more 

divergent: Water is ealily ated: on ; the very paſſage of the 
air over it, deprives water of ſome of its particles, and its 
vapours ſpread every way ; very evidently, much further than 
duſt, or any fimilar ſubſtance, flies from a ſolid body. The 
fluid, therefore, of which the Sun is compoſed, is adapted to 
give its particles; but, in order to improve this diſpoſition 

of the Sun to gib of its particles, in order to impel theſe 
particles with vigour ſufficient to quit the main body, to which 
they naturally adhere, and by which they are attracted, and . 
held, there muſt be me for d, ſome active and vigorous 

motive muſt drive" them from their native 'E abode ; and this 
impulſe we oh in > ROTATION ko the Nala e orb: yr; its 88 


Iii, ; 110183) Led 4 
axis. : 8 


Give me 1 . to rend 5 1, Liviky and Gurrin 
"nab? that however adapted r tay be our viſua | powers to the 
nature of the globe we inhabit, yet, we muf " not expect to 
find them competent to the examination of diſtant worlds; 
on the contrary, they often deceive us, and generally, perhaps 
always, fail in their information. It is true, the Sun ſeems 
round; his outline, I ſay, is round, y fe aught we know, 
that part of him, which more immediately faces us, might be 
flat: be might reſemble”; a very large dith ſet at a diſtance, 
and be merely a flat body of a certain thickneſs, without any 
revolutory motion. 1 freely confeſs, I think, that had he 

its been 


* 


t 23 1 
been e dhe mould Ade hä little occafion to fhdnk him for hk 
reſplendence; it is exceedingly ptobable we mould ſcare have 
ſeben Him. But, if we Tuppoſe him a globe, and revolving on his 
Aris, we ſuppoſe à power which cauſes iticeffant agitation and 
motion (among his exterior particles eſpecially), and which by 
its conſtant and perpetual activity, Hoobtt his luminous beams 
in every direction around Him. 
be ſun revolves about his axis f in twenty. -five 455 fifteen 
MES ſixteen minutes. i of | 
Let me here obſerve, that of all mattet hitherts known or 
examined, light is compoſed of the ſmalleft particles; they are 
the moſt minute and aromical: aud of all globes hitherto ex- 
plored, the ſun is immeuſely the largeſt and moſt capacious, being 
593,000 miles in diameter; his ſuperficial cotitents 10,000 
times the ſurfice of the earth: a momentary reflection is ſuffi- 
_ tient to evifcs, that the rapid revolution of a globe ſo prodi- 
gious, miſt have moſt powerful effect upon particles fo di- 
minutivée; it muſt Hurl them irough every ſpace of free | 
ethereal medtum, ati nothing can obſtruct their progreſs, 
but ſuch oßag ue and ſolid bodies as forbid their penetration. 
Vet even by them they ſcorn to be confined, and re- 
bound; diverging every way; ſuch reflected light it is which 
ſhews us the moon, arid the planets, of out ſyſtem, they ſtopping 
the paſſ: age of ſo gent Taüuantity of light, that even when reflect- 
ed vn all ſides, it is Nnfible through a vety extenſive diſtance. 
5 requeſt the attention of my auditory to what I juſt hint- 
ed of the xtAGENIT VDE of the ſun; and, as cloſely connected 
with it, his SITUATION j in the Then. I may here obſerve, that 
No. 2. H according 


mT ITY 


= 
43> — -; 


IA 2 


————̃ 


3 — 
r WW IN 
— * —— * * 4 
by ET CIR 8 N 0 ©" * 
8 3 N — * IVY * 
3 — 
- * Fo 
— 
R % 


.4 
— 
1 
I 
* 
47 [2 
I 
- 
i LY 
- | 
F . 
9 > 
+: 
nf 5 1 
o 
Li 
Wn „ 
| 1 
1 oy 
3 : 
15 , 
: — 
17 - 4 
»*\ Bm 
i4 
3 =; 
4 : 
I £ 
_ 7. 
4 £ 
21274 
41 I 
1 . 
* 3 4 
F, FI 
394 
3 1 
Ps 
5721 v 
"is 1 
2 2 
47 2 4 
1 
3 * 
PS . 
1 
r 
. - 
oft. S= 8 
r 
1 2 
+ F 
i}. 
N 
_ 
* 
* 4 
SH, 5 
73] 
968 _ 
1 ; 
=_ 
* 
J 4 
2 
of 
. 4 
1 2 
4 
4 "3 
1 : 
. 
1 . 
" + MB 
» 
1 
* 
[ 
5 
. 


" I 


1 ov , Y a 4 - 4 ; . 8 
% | — X f Q 1 8 2 
4 * : - + 
o * 4 1 * — 
9 1 R fe - 
2 : ; % oy : 
* 4 2 0 
" P 8 
N 
7 "F 4d 
3 8 . > 1 2 4 


1 


according to [TW advances 00 Gs: che magnitude of. „ 
luminary is calculated proportionally greater than formerly; 


which proves, not that former principles. were erroneous, but 


that they were not. perfected by. hex © IR and e ; 
as modern times poſleſs,- i Ty he rt a Y 
The ſolid bulk of the ſun i is mate at oli bo, times 
the ſolid bulk of the earth; his ſurface, at ten thouſand times 
the ſurface of the earth; his diameter, ſeven hundred ninety- 
three thouſand miles.—Dimenſions worthy our admiration! 
It ſeems, at firſt ſight, as if here was a waſte, a redundance: 
might not a ſan of leſs magnitude have ſufficed, have equally 
_ diſpenſed i its beams, excited heat, and have been equally bene 
-ficial.? Light and heat a ſun of ſmaller magnitude. might have 


_ communicated ; ; but it would not therefore have been equally 
' beneficial. Recolle& what was. Juſt, now. remarked of the 


* 1 * I; 


1 8 of light; ſmaller dimenſions muſt imply ſmaller pow: 


r. Beſides this, modern diſcovery affords a. ſatisfaQory, an- 


7 5 to the queſtion, having! demonſtrated, that all. large bo- 


dies attract ſmaller ; ; that all ſmall bodies gravitate toward 


| larger; that the more are the contents of a large body (i. e. the 


more compact, cloſe, and denſe its particles), the greater is its 
attractive power; it follows, that: a ſun of diminiſhed magni- 


tude would haye been proportionally weakened in its effects 
on ſurrounding bodies. We will ſuppoſe, if you pleaſe, that 
the ſun were ſuddenly ſhrunk to the dimenſions of our earth; = 


the order of the heavens, would ceaſe, the ſun would be. 3 
from his ſtation, and the larger bodies around him would at» 
tract him toward ie Shall we add to the e 

: that 


15 


is caſe it mug become. the c 
n Neely, 10 nagn | 
| 5 | 277] 12 RGV An „ gfk GSC VEIEM 7 
5 The idea of attraQion/is- extremely, ſimple; ſuppoſe. ; body 
containing ten particles, it will attract a body containing but one 
particle, with-yen times greater, power than that ſingle particle 
will attract the body pf. ten particles; as, a body of ove hundred 
particles will attract the one of 850 and {ll by, very much 
greater power, the ſingle particle, It was negeſſary therefore, 
that the ſun ſhould be immenſely large, that his: dimenſions | 
a might. forbidrevery, diſpute or rivality, t that he. might maintain 
his ſtation immoveably, and that his attraction might reach. iq 
£ the very extremity, of the ſyſtem... What: the ſolar ſtatiqmis, 
Lo I. think 3 is not difficult to conceive ; fince reaſon. would. inchng 
” us to imagine, that the largeſt and moſt attractive body muſt 
be placed 1 in the centre; argund which, the ſmaller muſt cir- 
culate : moreover, , the. fource,. of light ſeems. moſt. properly 
there to be expected. In fact, the ſun is the centre, the focus 
of the ſyſtem: and around him circulate the planets, and their | 
attendants, (one c of theſe planets i is our earth) ; all at ſuch regu- 
lar diſtances, and proportionate intervals, as couvterbalance the 
effect of ſolar attr action, Which. conſtantly weakens, as aſe | 
; tance increaſes. F rom the ſun then, We calculate the diſtance | 
of his attendant planets, ang therefore the diſtance of the ſun 
from the earth, &c. is rather an improper ex preſſion; the diſtance 
| * the earth from 1 the fun, will be noticed in its place. 


Thus we have conjeRured, at the nature of the ſun' 8 body, , 
- at 
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ou, thit he is not al. 4s evely Wert equilly futnlüous, but = 
that many srors have been obſerved on his füf face, 1 fe- 


uud 180; mere a Bolte in the fun - 4 


_ ſeting it with tity naked eye, aud that diffinetiy: it wðat 
(really) at Lealt Ave Hillcs the furfüte of tlie earth. They ars 


magtitudes vary, as alſo their fo 


2 


at as globular Fm! sagst dab mew * cal 
Ration: we fagport Wine or the LiigeBtitres,-by inform 


tnettiber baker's flit Cxbfalititig7 Maker! Mater! de come 
90e, Jens, that 1 wil 

replied: the taſtst, 5 vy Hat's on T bf ide?” The pot whith 

REY Fei rb Was ſutely large enough, for I temembef 


w 


fin 10 large 46 th was, but very much ſcaller; theit 
TT s; and both their mag⸗ 
bitades aucd fotrts'chanijie, even whils ſabject to 6bſervition;” 


In moft of theſe ſpdts chere 18 deep black meln. (or Ket⸗ „ 


deh ſurtoutided by a duty cloud, wherebf the inner kits 
wel thi black ard/(Snidwhat brighter than tlid oatiirts'; hey 


change their ſhapes, not unllke the anner of cur clouds, only 
they take longer time about it, ſottietimes a few hbuts, ſortie= 
times days; ſometitnes x ſpot breaks ittto two or three; ſome- 
times ted or three Unite into ötie; ſtnktitnes they ars very 
numerous on the body of the dun together; ſömetimies they - 


& not appcar for à Cbnfiderabfe time, Büt feet” perfectly dif. 


ſolved. But the prilicil pal circutuiftance of all, is their motion, 


| which carries TRA ME the dlſk of the fun. They ſeem to 


enter the ſun on his eaſt fide, and gradually ctoffing his. whole 


face, they go off on his welt ſide. Now, as there may be 
twenty or thirty of thefs ſpots at once, and all follow the 
fame mötion from eaſt to * it 1 very ſtrongly, that 


ſuch 


ü 7 1 


oeh is — af thei ſun's body. indeed we are bebold 
n them for the information that the en has * motion 3 
* and allo chat he d globe and not flat. 2 
In looking at any flat object, acroſs which a OW moves with 
ws ee velocity, you ſce-it-move trait; moreover, it ſeems in 
evtry part of its courſe. to move equally quick, ſo that on wr 
ide as in the middle, it ſeems to make juſt the ſame ſpeed; 
wien I move my watch acroſs the flap of the table, you a 
no differenee of velocity in the parts of its courſe; but when I 
move the ſame object round a globe, it ſeems to move quicker 
on that part of the globe neareſt to you, and moſt directſy ops 
poſed, to you (which I might call its protuberance, ) and flower 
on the ſides, or receding parts (this obſervation we ſhall have 
occaſion to conſider hereafter) ; exactly fo are the ſolar ſpots z 
they come on flowly, and increaſe in their ſwiftneſs, but their 
ſwiftneſs decreaſes as they advance to the extreme edge of the 
ſiun, and are about to get on his hinder parts. Another remark 
ji you pleaſe; in moving my watch round the globe, you ob- 
ſerve that it is only when directly oppoſed to your view on the 
protuberant part of the globe, that you ſee the dial plate to be 
a circle, or could tell the figures, but as it moves off, the dial 
plate becomes oval, and the figures confuſed; much ſuch a 


change do the ſolar ſpots undergo, becoming narrower as they 3 


approach the edge of the ſolar diſk, till at laſt hoy become very 
thin, and diſappear. | 

It is natural to ſuppoſe that theſe FR move in this regular 
courſe of the rotation of the ſolar orb, that is no doubt perpendi- 

cular to his axis ; had they moved vertically, they would have 
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proved his axis horizontal 3 hö they Ann Uõy, 
they would have proved his axis vertical; but las they appear to 
move in a line ſomewhat eee only neatij horizon- 
<< they prove the ſun's axis is not perpendicular, but inclined 
N (to the plane = _ „ee about n e and an 
n oe e „ Seeg e 0 3:65 . 
Fhere are dens e ua co formation'of _ | 
the ſolar ſpots 3 ſome haveſuggeſted, that the ſun has an internal 
nucleus, opaque, mountainous, and uneven, as our earth. 19:3 
that this nucleus is covered over with a fiery” luminous fluid, 5 | 
whoſe ebbing or. flowing may occaſionally lay bare the tops of , | 
the mountains, &c. adjacent, and conſequently theſe appear | 
Uke black ſpots. Others think, that ſuch a nucleus may | 
contain volcanoes, which ejecting from time to time vaſt « quan- 
tities of bituminous ſubſtancee, they, and their ſmoke, Ko. 
occaſion the ſpots we mention; that as theſe. volcanbes exhauſt _— 
themſelves, the ſmoke diminiſhes, and being fired by the ſun, 
become brighter than the parts around: them: for they obſerve, 
that the dark ſpots termed maculæ, are uſually ſucceeded by extra- 
ordinary ſplendour in the ſame parts, which ſplendid:fpots'they = 
 xerm-facule. Others gueſs, that in the fiery fluid are immerſed | 
huge opaque bodies of irregular ſhapes, which riſing to the ſur-- 
face from time to time, form ſpots; while others fuppoſe, that 
as in melted metals, the ſcum riſes to the top; ſo the fluid of 
ſolar light being in perpetual agitation (this, we have ſaid is very | 
-probable), raiſes the groſſer parts in various forms, which at = 
e it eee or ane | 15 4 


b e N 4 f 
e E - 714 a * MY 9 n 5 
. 1 s 1 F * > bt 6 +3 114 % 4 af 4 
- *. 1 1 \ 
* 
« * 


—U—— 22 — - - 


it I 
7 
i 
_ 
1 
14 
! 

\ 83 


— ——— * — = 


| L 29 J 
of There i is great r IE to colalidy;; that the ſun is en- 
eompaſſed, with an ATMOSPHERE of light; either the ether 
which immediately ſurrounds his body, heated ſo highly as to 
become lumiuous, or fiery particles emitted from Rim, and 
retained near him by his attractive power. It muſt not be omit- 
ted, that not only there is of neceſſity a much greater number 
of particles near him, before they are diverged every way into 
the vaſt expanſe; but alſo, that in our inſpection of this lumi- 
nary, his rays cannot but be fore-ſbortened, and Sonſequatithy 
more ſenſible as they approach his bod. 

The face of the fun when clear of ſpots, ſeen by the naked eye 
through a ſmoked or coloured glaſs, or through the vapours 
near the horizon, (the effect of theſe mediums is only to take 
off the refulgence of his rays, and thereby permit the eye to 
bear the fight of the luminary) ſeems. all over equally reful- 
gent; but through a teleſcope, the middle or protuberance of 
the diſk, from whence the light is darted upon us more direct- 
ly, ſeems the moſt ſplendid, as is natural to expect it from a 
globe. When there are any faculz toward the edge of the diſk, 
being on a deeper ground, approaching to Ami. int, hey, conſe- 
Wege, ſeem brighter and more diſtinct. 

Does the ſun diminiſh? Is he * Goplaing light 
Armin him, and yielding the important fluid without reſtitu- 
tion ? if ſo, does he not waſte ? In the firſt place, conſider the 
ſurpriſing ſmallneſs of the particles of light; how many my- 
riads may be compreſſed into an inch ſpace of ſaid light, we 
know not ; next conſider the immenſe ſuperficies of the ſolar 


APs, af ach a Sieb, be diminiſhed throughout one mile, 
or 
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or ten miles, il the G6urſe'of years. or Re wad great er a; eb, | 
yet it bears ſo trivial a proportion to the globe 1 * oe 


f, that 
ns poſſible obſervations could dete& it. Perhaps alſo there 
18 no mutter really annihilated and totally loſt, perhaps there 
may be ſome eireblation of this fluid, which having per- 
formed its office throughout the expanſe, may be returned 
0 its eeleſtial origin; Perliaps from diſtant ſins, | perhaps 


fromm revolving” eme; but if not, ſtill ſo ſmall a decreaſe 


N. 2 1 


; of the ſun will not prevent His laſting | for ages of ages. 25 cr 


The proverb ſays, The ſun cannot be looked upon ſted- 
& faſtiy;“ and we muſt acknowledge, that our viſual powers 


are incompetent to an accurate inſpection of this luminary; 


büt while our natural organs are weak, and merely adapted 


ts the place of our abode, our intellectual faculties, which 
elevate human dignity above its fellow - ereatures, appear to 


gteat advantage in thoſe contrivances, and reaſouings, by 


Which we inveſtigate ſuch immenſely diſtant and*wonderful 


objects. Our ſenſes are confined, but our ideas are free; 
150 Ie without control over 11 univerſe irſelf'; : and” it * 


5 # * 4 
\ 4: 


The object we have been con Pit Het his eee 
may well contribute an unis ſhare to ſuch treaſures : : this, 


LAbrEs and GENTLEM EN, is our ofiftant friend, not mere- 


17 paying vs occaſiohal 'viſits, but petpetually y exerting” His 


good offices on our behalf; MOTT, ki viſits thoſe of cere- 


moriiat' politenels only; ſudſtantial benefits ever attend his 


prefence: jby and Hilarity are extited* dy his appearance, the 


hole Creation ats a aaa and welcomes daily: li 


1 


; return; his cr are diſpenſed without partiaity; are free 
as they are important, liberal as they are neceſſary; and dif 
tributed with unreſerving bounty to every atom of life: s 

this is the benevolent diſpoſition of the ſun; if at my time 

he i 18 obſcured from us, it is by our o.] 008 if his luſtre is 
ever veiled, it is by terreſttial vapours; the fault les not in 
him, but in ourſelves, and we will not ſuffer ſuch interrup- 

tions to prevent our gratitude. ee ee 

Gratitude is the effect of a juſt ſenſe of favours received ; 

if we undervalue them, we are fo far ungrateful, and cen- 

ſurable; if we overvalue them, we are ſo far verging to ido- 
latry. If we diſtinguiſh not the real ſource of our benefits, 
our. gratitude is miſplaced ; and this very ſubject is a proof 
what dangers ariſe from a miſtake ſo unhappy, fince the ſun 
| himſelf ; is a ſervant, not the Maſter, a creature, not the Crea> 
tor. Vet there is ſomething, more amiable in acknowledging 
the benefits' we. receive, though ertoneous a8 to their author, 
than being inſenſible of them, and never raiſing an adoring 
eye to the Heavens which furniſh them: here we pity error, 
but there we deteſt” ingratitude: and while we perſonally 
wiſh to be equally diſtaut from both, and while miſ-· directed 
ſuperſtition cannot be ſufficiently exploded, I think we may 
ſafely own, it is preferable in many reſpects to brutal and 

thankleſs atheiſm, * 

We began this Lecture by ſaying, if idolatry might be valls- 
ated, i it muſt be in the worſhip of the ſun; and it is true, that 
the fun to the dazzled eyes of mortals, ſeems in many reſpects, 


if not divine, a fit. type of divinity ;. but we ſhall find a 
4. | com- 
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BE compariſon; let 3 it be. as | abs as we will, infinitely to the at. 8 
1265 advantage of the luminous orb. The ſun has his Hort; ;, but 
God is light; and in him is; No; -DARENESS, AT WS? - 
it we cannot beaf the licht of the fun, but muſt. interpoſe 
denſer mediums to moderate his rays, what wonder no fleſh 
can ſee Eis face . who dwelleth : in light inacceſſible and full of 
glory?“ The ſun too has his, inclination, and his revolutions; 
but with the Father of lights is no variableneſs, nor ſhadow. 


66 of turning;“ Ag, change, no Fee. I confeſs. the 


% 


cat; ; he ſhoots his rays far, 
16) dim. und effect, by Alſtance: 5; 

Whereas Deity is omnipreſent, | opnipotent, his effulgence 5 
univerſal and undimifiſhed, Nor let the ſun boaſt of per- 
petuity ; ; there was once a time, when he ſhed no ray, nor 
| imparted light to any gladdened world; there ſhall return a 
| time, when he ſhall be-extinQ, when. is ſervic s ſhall be diſ- 

miſled, and his lamp  extingyiſhed. | | This is way be e diſtant very 
diſtant, but when ten thoaſahd times ten thgüfand 12 his 
ſucceſſors, ſhall like him havs N 


pired i in Bhs . \Deity. ſhall 
be no nearer termination, ever, as before, e the only 
5 Juſt object of veneration, of reverence, and of love 
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OBSERVATIONS on the PLATES 
2 LECTURE u, 


L E 1 of 5 51 be Rh na various __ uncertain 
forms alſumed by the ſolar ſpots, and their perpe- 
r de 5 

Fig. 1. A fpot ſeen on the ſun, June 27, 1903, at between nine 
and ten o'clock in the morning, wherein we obſerve à is a 
triangular ſpot accompanied by two lefler ones, & and cw 

Fi; g. 2. The ſame ſpots ſeen at four o'clock in the afternoon of 

s ache ſame day, a appears to have loſt. its triangular ſhape, and 
a fragment 1 18 bobs from it; 5 is become t! e and c i 

© augmented in dimenſions: | 

Fig. 3. The ſame ſpots at half after five o clock : the fragment 
krom a ĩs itſelf divided into two, the ſpot 5 very narrow, and 
ſcarce viſible. 

Fig- 4. At half after fix o'clock, the ſpot 4 broken! into another 

© fragment c much Ala 4, e 

Fig. 5. The ſpot @ ſeen the next pon. about ſeven o'clock, 
very greatly varied in form, and a new ſpot below it at 5. 
Fig: 6. The fame at ten. o'clock : the Hor 6 augmented in 

ulk, _ 4 ſmall ſpot additional. 

Fig. 7. and 8. Spots ſurtounded by a yellow miſtineſs, from 
vhenee aftug: rays, which give -theth almoſt a 8 
appearance. 

Fi IS. 9. and 10. The Ee fots further ds, 

Fig. 11. Are ſpots ſurrounded with nebulz (or cloudiſhneſs) : 
% {pot þ was ſeen ſometimes very black, ſometimes fainter : 
c and F ſeemed like ſmoke, varying in firength, appearing 

and vaniſhing often; 5 diſappeared firſt : a remained ſome 
time longer, perpetually changing its form and force, 


: PLATE 
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pig. 1. ll 2. Act eh general h of WR deren 
=_ __ 8poTs ; and from thence it appears, t chat they moſtly * 
1 about iche ande el 'thize, globe, ſeldom 
1  cither "Bis north or Houth 3 


| 2, - Gala pak, path... JE (OM I, [41 2 {5% 051 TO 
Fi Ig. 3.4. and . Are! epreſ 8 f se aa | 
: of ſmall ſpots, and their *. r ations J "their Progr 


2 SST; : 14 F. 


pears. evidently. that. they; are, ſubje& to no control, in 
motions, but move freely in every direction, according; to 


any impulſe they may receive * which, therefore demnen- 
ſtrates that they are immerſed in 4 fluid, not, fixed in It 2 ſo⸗ 
lid. body. Their continuance, as well as their fon ms, is EX 
tremely uncertain; the longeſt duration obſerved: has been 
ſeventy; days ; ech imes they: laſt ee er 
hours. fo Weept 577 3 7 as * Huis OT 101 1 . i 228 voy 
Fig. 6. Sliews a nal well-defined {pot 3, on whis IS ab 
ſerve that in conformity to the prinoiples in the 1-3CTVRE 
the daily interval decreaſes as the ſpot quits the ceutte: 
from twenty to twenty- three, being ſe ſcarce the dif mCi e from 
ſeventeen to ei > ces 
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1 TA kappy to reflect, that in your Talk (Os ral; | 
1 chis evening, you could not but obſerve ſomewhat of the 
advantage we. derive, from that fair planet which is the ſub- 
ject 'of our preſent diſcourſe : * need not relate to you the 
pleaſures of a moonlight walk, or remark the cool ſilvery beam 
and the ſober reſplendence, ſhed by our attendant ſatellite; 
1 are witneſſes, that its ultimate degree of brightneſs 
is no 111 ſubſtitute for the ſun himſelf, and that, after the 
fer heat 'of an autumnal day, we enjoy no leſs the riſing of 
the moon, khan after the ſeaſon of 1 we enjoy the beams 
5 of 1 morning. 75 | 
Is it not laudable to inquire into the regulations, and the 
propertiesof this gentle planet? is it not natural to with for in 
formation with regard to its changes, of which we are from time 
to time ſpectators? with regard to its influences, which cannot 
but be conſiderable ? Such curioſity is highly honourable, and 
I hope i in the courſe of this evening to enliven and gratify it, 
© You are ſenſible, that although. at this time the lunar orb 
ſhines with full reſplendence, yet that it has not long done 
ſo, nor will long continue to do ſo, but nightly changes in 
* her circling orb :” the reaſon of this variation of appear- 
ance. will quickly engage our attention. 3 
1 . 


1 55 1 


We might, to be ſure, take the moon as at 19 6 fe and 
» conſidering her relative ſituation to. the ſun and earth, 
deſcribe the cauſes 'of her preſent plenitude but, I think it 
will be more regular, previouſly to obſerve, that ſhe is at no 
very great DISTANCE from the earth (as diſtances are. found 
among heavenly bodies), but is a cloſe attendant on our 
ſervice, and no further off than about fixty ſemi-diameters of 
the earth, or 240, 000 miles; and revolves round the earth | 
from weſt to eaſt, in about twentyrſeven days, Which is 
called a frriodical month, According to that part of the orbit | 


WELD) 


of her revolution wherein ſhe 18 when we. e her, duch 
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| | Is is the aſpect ſhe preſents te our Nen, 1 r 
II the moon was a body pofſeſſi og native light, "we thould | 
never perceive in her any diverſity of form; but, 36 39 55 


entirely by light received from the ſun, and refl led Gted | by 
her | opacity, it follows, that according. to the situation of the 
beholder with reſpect to her illuminated parts, he will behold 
more or leſs of her reflected beams: for only one half. of a 
globe can be enlightened at one time. _ 1 
The affair is rendered familiar by * ple experiment z I 
ſet this candle' at the Further, end of. th table; that lady 
will lend me her pin-cuſhion, 1 place it at ſome diſtance from 
the candle to repreſent the earth; and the moon is — my 
watch, if you pleaſe, Obſerve that I place the watch be- 
rlroeen the light and the pin-cuſhion (this ; is termed conjunc- 
Tln): the dial-plate 1s turned to the ſun, indicating a new 
moon, or, the moon in ſuch a ſituation that its enlightened 
parts are turned rom the earth. I ſay the earth being un- 
avis to look through the body of this orb, can ſee no light 
whatever 
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| whatever reflected from it; but as 1 cove: it-a little to the 
left, the dial-plate comes in ſight; and the further I move 
it to the left (always preſerving | its circular motion round 
the pin-cuſhion) the more of the dial-plate becomes viſible, till 
at length 1 got half through the revolution, the 
dial- plate is exactly oppoſite to our ſuppoſed. earth, and vi- 
ene diſtinctly ahd entirely to the oppoſite part of it. 
Obſerve, if you pleaſe, that when we ſet off, the earth 
and the moon were in a direct line with the ſun, the moon 
being berwten the other two; but now the moon and the 
earth are again in a/ direct line with the ſun, but the moon is 
_ *ev#thout the other two, and the earth is zerteen; (this is term- 
ed ofpoſition:) thus, to- night (it being full moon) where are 
ve to ſuppoſe the ſun, or in -what quarter of the hea- 
vens ſhould we ſeek him? —Diametrically oppoſite to the 
moon. There remains now only to continue the courſe of 
the moon round the earth, to complete a rerolution, and 
? ou her again to the ſtation ſhe quitted. 5 
This would be an exact 3 of theſe dune 
were the earth always at reſt; but as, while the moon has 
been thus engaged in her courſe, the earth alſo, which has 
a courſe of her own, has minded her own buſineſs, and ad- 
vanced during one lunar revolution (or month) in her pro- 
per orbit, ſhe lays the moon under the neceſſity of adding 
ſomewhat- to her progreſs, in order to come again exactly 
into a direct line between the ſun and the earth, from which 
direct line ſhe is to begin her courſe anews This additional 
time is upwards of two days, and five hours, making in 
. the 
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the . tomtadycuing days, twelve houfs, and ory dow 
minutes, which is termed a Hnadical month, = . 
I believe, having got theſe bodies in a Raaigbe n 1 
way as well explain the pature: of KclirsRESs. I faid late - 
iy that the earth bas 3 courſe '-of ber own:; the being 
the primary planet. 4 muſt no doubt conſider her courſe as 
the original, and obſerve, that the line deſcribed by the moon 

in her revolution, does not always agree with the line of 
the carth's motion ; it is not, I fay, in the ſame plane; 
but is ſometimes higher, ſometimes: lower; ſo that'it agrees | 
with it only now and then, but croſſes it in certain parts 
im moſt of its revolutions. You ts therefore at once, that 
if it be bightr. than the plane of the earth's motion, 
when it ; us. between that and the ſun, it cannot inter- 
cept = light of the fun. from the earth (which is 

what conſtitutes an eclipſe of the ſun); it canndt, .T ſay, 
prevent the earth: from ſeeing. the ſun, for the earth ſees un- 
der it: or if, when between the ſun and the earth, it be 
lower. than the plane of the earth's motion, it equally. avoids © 
hindering our ſight of the ſun, for the earth ſees ober ite 
but when between the ſun and the earth, the moon moves 
in that part of her orbit which coincides with the plane of 
the terreſtrial motion, then the is bond file interpoſed: between 
the ſun and the earth, and in conſequence, the beams of the 
fun intended for the earth are received by the moon, and 
the earth is deprwed of them. This conſtitutes a so AR 
eclipſe : in other words, the thadow of the moon falls en 
the earth. 77 Ir | 
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de ackaſe of the moon, it is a" cannot nd in this 
quarter, for ſhe has no ligþt of which to be deprived, her 
unilluminated face being turned toward the earth; nor can 
it happen when the Has performed a quarter of her courſe, 
for, then ſhe is not in a direct line with the ſun and the earth; 
we muſt look for it therefore at the full. for there wal ſhe 
is liable to this event. | 
As the path of the moon is not always S TO with 
F ca orbit of the earth, ſhe enjoys at this period much the 
ſame advantages as the earth was before obſerved to do; 1 
mean, that when her courſe is higher than the earth's, the | 
ſees. the ſyn. by looking over the earth; and when her 6 
zs Jower than the earth's, ſhe ſees the ſun by looking under 
it : but when they coincide, the earth intercepts the light of 
the ſun, and depriyes her of thoſe beams intended for her 
uſe ; in conſequence, having no light in herſelf, the reſumes 
her natural darkneſs, and ceaſes to ſhine, in ſuch proportion, 
as the earth intercepts her light; or, in other ores,” as the 
ſhadow, of the earth falls upon her. 
- Theſe, Lanits and GENTLEMEN, are the [EVITA and 
principles of that phenomenon, which excites in the mind of 
ignorance ſuch dread and terror, which has ever been re- 
garded as an evil omen, has ſunk the hearts of the moſt vas 
liant, and weakened the ſpirits of the moſt magnanimous ; 
yet nevertheleſs has ſometimes produced the happieſt effects; 
witneſs the celebrated eclipſe of the ſun, foretold in the 
infancy of aſtronomy by Traits the Ionian (ante A. D. 
603), which happening during a battle between the armies 
4 | —— © 00 


of Alyattes king of Lydia, and Cyaxares che Median, Was 
regarded by both parties as an evil n TE the en- 

Ont,” and concluded a peace. e eee 
Brauch a phænomenon, once th aRaded; and Gteaded 
Rill among the unenlightened nations of the earth, will this 
evening yield us rational entertainment; ſuch is the differ- 
ence between knowledge and ignorauce, we look out for 
an eclipſe, and anticipate the ſatisfaction, while the ſavage 


 "hrinks from the awful ſight, or clatters every inſtrument 


capable of noiſe, that he may awaken the moon from her 
ſwooning, or eaſe her in her labour. The héarhens of anti- 
quity uſed to light up torches, to blow trumpets and horns, 
to rattle their veſſels of braſs. and iron; and after che eclipſe 
was over, proceſſions and ſacrifices expreſſed their joy at her 
deliverance. Our compaſſion withholds the farcaſm 32 Lo! 
«6: theſe are the gods you worſhip;“ while we cannot but 
regret the blindneſs of mankind; who adopted fiick iraporerit 
dvinities, who after being :ſpeQators of the entire paſbive- 
_ neſs, and utter inactivity of their ſuppoſed deities, yet called 

for help on god unable to help themſelves; and ſought Ein. 
tection from gods on whom hey alſo. beſtowed! afſſtance.”/' 7 
+ The advantages we enjoy in the ſcience of the preſent — 
may profitably engage your reflection while attending to an 
example of; ſuch a phænomenon; the moon now ſhities full; 
but obſerve, on her eaſtern limb there ſeems a ſlight deficiency 


of light; now it augments into a ndtch of dark 0 now' the 
dark increaſes; 'the advances, you ſee, into the ſhadow of the 
W which now covers * Party of her, now gradually 
_ withdraws 5 


ä 5 5 
MS res to the Ni 6 ſide of the moon, now is ſcarce ap- 
parent even there, and now, having quitted the ſhadow, the 
moon again ſhines with her former luſtre. 

Such, LAprEs and GENTLEMEN, is the courſe of eclipſes : : 
they are greater or leſs, according as the moon enters more 
or leſs deeply into the ſhadow of the earth, and its atmo- 
2 ſphere, which, in current language, may paſs for one uniform 
ſhadow. The time of the longeſt poſſible duration of a total 
lunar eclipſe, is three hours, fifty-ſeven minutes ; but a total 
lunar eclipſe may be twenty minutes ſhorter. The longeſt time 
of a total eclipſe of the ſun (i. e. of total darkneſs) is about four 
minutes; and the time taken by the moon to croſs the ſun's 
body (i. e. the duration of the eclipſe), is, at her neareſt 
acceſs to the earth, about two hours and three quarters. 

The moon ſometimes in the middle of a total eclipſe 
18 viſible ! in ſome places, and inviſible in others, according to 
5 the different conſtitution of the air; but generally appears of 
4 duſky, reddiſh, or copper- colour, eſpecially towards the 
edges: this colour is owing to the ſolat rays refracted through ; 
the earth's atmoſphere, and reaching the moon ; the red rays 
being leaſt refracted, they paſs through'0 our atmoſphere | in the 
greateſt quantity, 

We noticed, when ſpeaking of the 1 that aback he 
is a globe, yet by reaſon of his diſtance he appears flat; and 
the ſame we obſerve of the moon; which, though unqueſ- 

tionably a globe, yet preſents a flat face (termed a Diſk) to 
the ſpectator. The sUurFAcE of this face, even to the naked 


f eye, appears rough, uneven, and replete with mountains and 
M-- caverns; 
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Fj caverns ; 3. and throu ah a i Wag we 8 very plainly 
| the ſep eparation between her enlightened and her dark parts, is 


EE S 


broke "by bills and valleys; in her lately enlightened parts, 


preſenting many dark pots, while i in her unenlightened parts, 
the tops of the mountains and eminences catch the firſt 
gleams of the ſolar rays, and are diſtinctly ſeen, to enlarge, 


LS 


and become brighter as the light riſes and ſpreads upon them. 


This very Ln fi 'ght FR. bp; a2 an hour or two to, i 
complete i it. 2H 
"The; ' mountains. in the moon are thought to 1 bigher 
than any we have on earth, and. her. Caverns Proporfignally 
deep ; which has s given occaſion 1 to ſome, to ſu 8gelt that if 
the has any inhabitants, they may. uſe. them as cool retreqts , 


from the ardour of the ſun, which, cannot but be very er 
in the courſe of a day, ſo long as a fortnight ; is. with us. 


| you'\ will p leaſe t to obſerve, that during | the courſe of the, _ ; 


7 


round the earth, the ſun enlightens ſueceſſively every part of 

hat globe; but only once ; ſo that the has but one day in all 
that time: ; the revolving, on her axis only once, conſequently 
only once turning! in ſucceffion each part of her orb to the ſun. 
Obſerve too, that as ſhe turns on her axis in the ſame time 


as the goes round our earth, the ſame part of her body.is di. 


| rected, Were us, and we ſee e the ſame 4 0 ex- | 


EM ©: P 


"Te LO of 1 ber "right, cheek, and leſs of her left; 3 _ 
times 


1 
* 
_ - 


t 
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5 times we ſee as it were 2 little over. her, and conſequently 

more of her forehead; ſometimes as it,were a little under hery, 
andepnſequently more of her chin. This is termed her libratiom. 
Since the moon's ſurface is ſo full of mountains, it has 
TRE fs aſked, why we do not ſee them project like, ſo many? 
teeth of. a wheel. on the. bright. edge of her diſk, The an- 
ſwer is, that if one row of mountains. only occupied that ſta- 
tion, poſſibly we, might diſcern them; but, ſince, behind 
4 theſe, there are others, they fill upethe interval between moun 
tam and mountain, ſo that. the, whole appears level: much 
like the waves of the ſea, which, though really elevated d. 
deprofied, yet form an even line upon the horizon. 
Wo remark here, that this roughneſs, of ſurface. i is of — : 
uſe to us: for an opaque body. perfeRly.. ſmooth, and regular, 
is by no means well adapted to reflect light in a conſiderable 
quantity, but merely would, gliſten in a particular patt of its 
ſurfage, and the rays from the other, parts; would ſo ſtrongly 
| diverge as to be loſt, and never reach any ſpectator: wheres. 
as by a rough ſurface, the rays, of light are refracted in- 
numerable ways, and fall upon innumerable. points, which 
reflect them copiouſly in every direction __ 

In the moon, ſome parts are better fitted to reflect light: 
than others; the dark parts have been thought by ſome to 
be ſeas and lakes; and it has been obſerved, that the line 
between the dark and light parts, is in theſe places ſmoother 
than elſewhere; while others ſay,/ they diſcover even in the 
darkeſt parts of the moon, caverus and empty pits; theſe 
however may be ſhallows and rocks; or caverns. in ſhallows - 
and rocks. 4 8 


2 „An *. bitten; parts er the" BER are ditterüib * 
- darkiſh ſpots, which can be no other than cavities; for the 
ſhadows are obſerved to fall different ways, according to the 
ſituation of the ſun, and when beg Fagan fall RO down, 
them, they have no ſhadow, © © eee D978 e 
It has been debated whether the bl of ofles. an AT. 
MosrRnRRE: if ſhe does, it is much thinner and more rare- 
fied than our air is, for it has no perceptible effect on the 
light of the ſtars, when approached by the body of the moon, 
but inſtead of being obſcured; or in anywiſe dimmed by it, 
they preſerve their brightneſs even in actual contact. On the 
other hand, in eertain total eclipſes of the Tun; a faint pale 
; light has been ſeen environing the moon, which is hag 2.4 | 
| Se for on the ſuppoſition of an atmoſpherre. 
proceed to ſuggeſt a hint or two on the PECULIAKITIES | 
L apparent to the inhabitants (if there are any) of this planet, ſince | 
in many reſpects they totally differ from our obſervations | 
and inſpeCtions of the moon. . 
(I.) As the moon ſhews conſtantly (or early the nme 
fide to the earth, thoſe inhabitants only who reſide oh this 
part of the moon, will ever have à view of the earth; and if 
thoſe: on the other ſide have curioſity” enough to deſire the 
ſight, they muſt take a journey on purpoſe. (2.) To thoſe 
who are in conſtant view of the earth, it appears fixed, or at 
leaſt' to have no circular motion; or but little, according to 
the "moon's libration. (g.) To thoſe who reſide in the cen- 
tre of the moon's viſible hemiſphere, the earth ſeems vertical. 


and directly over their heads; as the ſun appears at noon to 


Een 


a Sur borridinche- ' Whereas, 6.9 to:thoſe * in the ex- 
tremity of that hemiſphere, the earth ſeems ſtationed in their 


| horizon;#and-23 they move round: the earth (monthly), the 


eurthaſtems tot eirrulite round them,; as the ſun ſeems to us 
to move round the tart... (5.) The earth to the lunarians, 


haas in the rdurſa n ai month dhe ſamo variety of phaſes as 


the moon has to us; when the moon is at full to us, the 
| g between that and the ſun, its enlightened E 
are eie ae moon; it is therefore zew. As the moon 
gets toward tlie ſun; and between the earth and ſun, the en- 3 
lightened parts. of: the earth become gradually viſible to the 
8 mobn, and at ne mbon;;! it is to them full earth; they be- 
holding che wohple onlightened terreſtrial hemiſphere. The 
light; chrown upon the moon by the earth is not viſible to us at 
new moon, becauſe the very greatly ſuperior reſplendence af 
the ſun overwhelms the effect of that re- reflection which 
would render the moon viſible, but it appears a few days be- 
fote, and: aftex: the new. moon, rendering viſible the whole of 
that?planet,'even its (otherwiſe) unenlightened and dark parts. 
(6. The earth appears to them variegated and fpotted, by 
means of its continents, iſlands, oceans, &c. By theſe . 
the lunarians will determine the earth's diurnal rotation, as 
we db that of the ſun. (.) During an eclipſe of the ſun 
(from us), they will ſee: the ſhadow of the moon depriving the 
earth of part of its light, and progreſſively moving over it in a 
Certain direction; but will never fee the earth totally eclipſed, 
boeauſe the moon's thadow- is broad enough to cover only a 
Amal part of it but the ſun 1 be totally eclipſed from 
0! | | them 
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them for FY Tanks * their eee ſhadow: of the 
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culiarities, it remains to inquire into ſome * thoſe n 
we receive from this attend. goo 2115 
I need not remind yous that as:the ſun riſes he alſo 5 
that as he viſits us by day, he withdraws: by: night; that his 
abſence is the cauſe of darkneſs; that darkneſt is mnſociable, 


and gloomy, I might.almoſt ſay hideous 5 ſurely then ve muſt 


acknowledge our obligations to the ſilver moon for. acting 
as deputy in the abſence: of the ſuni: this prolongs tire day. 


ſometimès almoſt doubles it, and thougli in itfelf on opagut 
and ſmall body, being but 2184 miles in diameter, yet by its 
proximity, it affords us more light than all the ſtars put to- 5 
gether, though probably they are | globes of fire tit: is true 
this magnificent reflector is perpetually. changing ;Lapd ber 


orbit heightens, or lowers, in ſaeming irregularity an hut: this 
irregularity is beneficial; it:as limited ſo as never to be in 


jurious ; and by it the moon avoids a: conſtant return of err 


act oppoſition and conjunction 
be influence of the moon oti the tides (to be explained 


elſewhere) is well known ;. by the variations of her orbit they 


aſſemble, as it were, in different places, atid inſtead of exetting 
their force conſtantly againſt the ſame ſpqt, it is directed, 


now here, now there, ſo that the ſhores are but ſeldom op- 


preſſed by its ſtrongeſt effort, and in conſequence Jeſs; ſuhject 


Having by this eee e good idea of the 
nature of the lunar phaſes, of the thare.iofothat planet in 
eclipſes, of the external ſtructure of her orb, and:of other pe- 


— 


t 1 1 


to damage. Need 1 d you that this planet Canine wo 


longs the evening of the day, ſometimes anticipates the rays of 
the morning? how thankful the benighted traveller for the firſt, 


bow joyful the almoſt embayed ſailor for the latter? or, when 
the ſhines throughout the niglit, we wonder not that where 
| the ſultry ſun has ſcorched the inhabitants by day, they rejoice 
in the cool moon-light, as in a ſeaſon of refreſhment. - The Arab 
now prolongs his journey, and the camel enjoys the ſalutary 
breeze the very ſands, burning but a few hours ago, now be- 
come bearable, ang feem nn an their r from the 
: Ne fire. 3 
Why is the light of W moon 055 Abby! is it not ee as chat 55 
of the ſun? (1) Becauſe it poſſeſſes not power ſufficient to agi- 
tate our atmoſphere, and is deficient in velocity to make ſuffi- 
ciently active rebounds in every direction, from every quarter 
where it ſtrikes, having previouſly undergone. ſuch. ww 
and reflections in the lunar orb; like a rebounding ball, 
haas loſt great part of that vigour enn which it ſtruck its imme- 
| diate object. (2) Becauſe the globular form of the moon di- 
verges its rays, ſo that they widen and ſpread every Way, conſe- 
quently a ſmaller number falls on any given ſpace; and this 
weakens the lunar rays ſo greatly, that perhaps at no very ex- : 
tenſive diſtance beyond the earth, ſhe may be ſcarce viſible. 
This is certain—that all the burning-glaſſes (which, by con- 
denſing the ſun's rays ſome thouſand times, produce ſurpriſing 
heat) are unable, by any condenſation of the lunar rays, to unite 
them into TRY Jeglible either to the hand,” or to the e 
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1 Should any alk; why; ſhines not t the Moon  conflantly during 
wa the night, and - conſtantly during the month? I reply, night 
1 is e ſeafon for 1 of what benefit then were a OT 
bee ut becauſe other places want gg yo let not t us, 
in this temperate latitude, with to deprive of thei 
obliged to travel and work by moon: light; or render | 
deous a polar Rue: * u pe the nere of the wee 
or . 
But whe would mer moon ee ag; POT wht 
out ſuch change ſhe could never have fulfilled her appointment, 
of indicating times and ſeaſons (rural, and civil, perhaps m_— 
to mankind, which is evidently her very important charge. 
The firſt men, affected by the conſideration of th a 5 
| e moon did them, by enlightening the night, and by 
regulating all mankind, conſecrated the uſe they made of its 
| phaſes by a holiday or feaſt, which they ſolemnized at every time 
of its tenewal. The Neomenia ſerved in a plain and commo- 
dious manner to regulate the public exerciſe of their devotion. 
But if they regularly gathered together to make their ſacrifices, 


and lovingly to viſit each other at the return of every new. 


moon, that worſhip and thoſe holidays were no way relative to 
the moon itſelf. - God was the object of them; and the moon 
had ne other ſhare therein, ba that of e men in mind of 
celebrating them, : 
The ſtars bad ot as yet nnctivel the names FU now go o by: 
Wixhout taking notice of the ſeveral conſtellygjons under which 
dhe moon is ſucceſſively Placed 1 the ſpace of its monthly 
„ WA. . 


courſe, men; were  conjineed | wich only determining i its progryfy 
by the variety of its appearances and inftead of employing cal- 

culations, as has been ſince done, to mark out the preciſe inſtant 
of its having overtaken the ſun anew, under which it had paſſed 
nine and twenty days before; the aſtronomy of thoſe times was 
contented with the bare teſtimony of the eyes, and they reckon- 
ed the new moon from the day it could be perceived. It was in 
order to get intelligence of it, without hindrance, that they 
aſſembled and met together in high places, or in deſarts remote 
from the habitations of men; that no obſtacle or any thing might 

ſcreen. the horizon from them. When the creſcent had once 

been ſeen, they ſolemnized the Neomenia, or the ſacrifice of the 
new moon, Which was ſucceeded by a repaſt, where all the fa- 
5 milies cheerfully, and with ſimplicity and candour, eat what had 

been offered to God, and conſecrated by prayer. When any 


notable event occaſioned the inſtitution of ſome annual feaſt, 


they very often joined it to the Neomenia, which was the uſual 
day of aſſembly. The new moons, which concurred with the 
rene wal of ſeaſons, and to which our four Ember-weeks do ſtill 
: correſpond, vere the moſt ſolemn of all. That cuſtom of meet- 
ing together in high places or in deſarta, that of keeping the new 
Phaſes, that of celebrating the Neomenia by a ſacrifice. and by 
_ prayers, in particular, the ſolemnity of the new moon, which 
concurred with the ſowing, or followed the intire gathering of 
the fruits of the earth; finally, the repaſt and the ſongs. which 
came after the ſacrifice, are uſes, all of which were, from this 
common ſource of mankind, handed down to all the nations of 
the univerſe. All theſe cuſtoms we find again among the He- 
dren. the Egyptians, and the Arabians, from whom they, to- 
gether 
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©" with Mahometiſm, were delivered down to the Perſians 
and the Turks. The fame ulages were common to the Greeks 


and the Romans, as alſo to the Gauls, and to nations which 
had no manner of coimtnhnication with each other: They 4 
were. found again amongſt {t the 5 ang. ſome. ne : 
American nations." * * 1+ BMW 92:5; 
"0 Scripture abounds with kits Which | evidently: prove that the 
cuſtom of facrificing on "high places was eſtabliſhed among the 
Hebrews , as well as the other nations, even before the law, and 
that it even ſubſiſted in Iſrael ſince, and i in ſpite of the law. 
If the Hebrews and the Heathens agree together in the prac- 
tice of their ſacrifices, 'purifications and libations, in their incli- 
nation to gather together upon high places, and in the reg 


1 larity | 
of their Neomeniz, a grain of ſincerity will make us ſenſible, 
that tlie Hebrews are not indebted to the Heathens for theſe cuf- 
toms, and that the Heathens did not borrow them from the He- 
brews; but that both the Hebrews and the Heathens had them 
from the remoteſt antiquity, and from the common ſource 
whence they all ſprung, I mean from the family of Noah, when 
the whole was contained in the plains of Chaldea. This point of 
reunion, equally plain and certain, is the ſole unravelling of the 
difficulties which have divided the learned. The whole of man- 
kind being gathered round Babel, had already the practice of the 
ſacrifices made before, and renewed by Noah immediately after 
the flood. For want of writing, what means could be more 
natural and more public, to call together to the ſacrifice a multi- 
- tude of families diſperſed, than the fight of the decline of the 
moon, and the return of the new? It is even very likely, that 


the , which before the flood marked the courſe and the bounds 
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of the. year, by the diyerſity of the ſtars under Which he paſſed; 
did it however, without leaving the Æquator, and put no diffe- 
ence between one day and another day, or one ſeaſon and an- 
other. The moon was then the moſt proper means to mark out N 
the beginning and the progreſs of months: and Noah, when 
he fixed the religious meetings at the time of the Neomenia, did 
but renew what was practiſed before the flood. - 80 the fathers | 
of all nations having been long enough under the ſame leader, in 
the ſame place, united dy the ſame wants, che ſame language, and 
the ſame practices; it is the plaineſt thing in the world to think 
that the cuſtom of meeting in high places, and at the return of 
che new. moon, the offering of the fruits of the earth, the ſacri- 
fices, the common repaſts and the ſongs, are all uſages which 
have with them paſſed through all the earth. This is what they 
have conſtantly preſerved ever ſince their diſperſion; and in 
euery other thing, they conſtantly proceed with making them- 
ſelves diſtinguiſhed from each other. Lou are ſenſible, how 
this agreement of all nations in the religious cuſtoms, which 
ſuited the firſt ages, and their infinite variations in all the reſt, 
concur to teſtify the truth of Moſes's narration, and the moe 5 
nn he had of the origin of things. 
' , Theſe are the ſentiments of a very agreeable author. Will you + 
not, LADIES and GENTLEMEN, unite with me in regretting 
that mankind did not preſerve pure the memorial of times and 
ſeaſons, but that unfortunately, and impiouſly, they looked not 
beyond-the inferior occaſion of their aſſembly, and took this 
| occaſion for the object of their worſhip. I need not here repeat to 
you, the coſtly ſacrifices, the pompous offerings, the ſolemn 
proceſſions, 
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moon, under a thouſand different names, and with a" thouſand 
different ceremonies : the queen of heaven had 
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and ſtill in Tome 


places as) numerous Hyperſtitious votaries, who, ignorant of 
ucted hy »benevolent- revelation, 
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gags abſurdities, and beleved in Rest:? 
There is nothing more important to Mankind, than a juſt eſti. 


oY 


mate of occurrences and circumſtances, of things 1 
Ungrateful ! thoſe who continue inſenfible to the kindneſs of 
Providence, in appointing various planets to 
ill not: fee' theſe: aan eee ee 


cannot improve, f deny the excellenee of the di 
ſupreme: Wiſdom. Unhappy! on the other hani;-thoſe who 
overvalue ſecondary cauſes, who miſtake ſervants for faperiors, 


66 


hd cry to the ſun, (O Baal, hear us! to the moon, ¶ We be- 
ſcech thine influence!“ Unhappy! whö rely on created objects 

for protection, a and expect fuccours: oven from à radihnt planet 
It becomes ue t remember, that from Tuch ſuperſtition ve are 
ee 1 hs we never be enthralled by ſimilar 
e of viedhtude and 
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; TE PE ente ta Palau of: the Moon, Kees to 
the earth during one rotation. The true diſtances of the 


dent, that were 8 (the ſun) any thing like an adequate pro- 
portion to E (the earth) in ſize (or in diſtance), the earth, &c. 
muſt dare! been almoſflaznvitible by its ſmallneſs, or che ſun 


b = N 2 0 the pies of the plate. 
203 ſup 97 fed at reſt, while the moon 
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* * of ths 'moon t Ni cel 3 his Vie; the bi 
. lettary, ABCDFGHL, ſhew what proportion of the moon is 
WW htened by us, when we ſurxey her from the earth. 
e obſerve, that the light begins by a flender ſtreak on the 
0 Acht hand (or weſtern limb), which increaſes to half (at C), 
And to the full moon (at F); from whence it decreaſes, and 
takes the left ſide of the moon (or eaſtern limb), till it Fagels 
becomes a flender ſtreak, as 15 L. ; 
Ttappears by fixing, on any One rt of the moon 8 rfage, as at 0, 
that during her Whole r tion ſhe turns but once on her 
axis that ſhe has but one day, and one night: as at 4, o 
7 midnight; 6, advances toward day-break ; c, o is iy 
morning; j 0 high noon ; 5, o afternoon ; z, 0 night. It appears 
alſo, that the ſame part of the moon. is conſtantly; directed 
" toward the earth; a8 is clear by aa the marks at the let 
er 9% Se. : | 
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" heavenly bodies from each other, are by far too immenſe to 
be regarded i in theſe kind of explanatory figures; for it is evi- 
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true Aation ef e bodies, t the, eye "et en han as at 

one uniform diſtance; fo that however remote may be'reglly _ 
= 81,8 2, 8 3. 84 (the ſun), yet it appears as if 'cloſe to the 
8 / © moon: its ſtation. is therefore in this example trinſpoled, and 
* 8 its courſe is /uppo/ed'to be round the earth (E), which is. conf 
1 atred as at reſt. In this caſe, we note firſt, that the apparent. 
= -- orbit of the ſun, and that of the n moon, fa: 1, Ma, &c. ) aro 

ee enn age, pg u , . K . is B de be in 


5 


'2 


one park, of its courle | lc 0 I and in the eee part of i its 
1 two patts; Mex and N 2 fer ned: This 
61 ' principle is Maftratedby' two” hoops of equal kite, one put . 
within the other, and fomewhat Towered at one” Part; che . 
© oppoſite part will be heightened, and it will touch that heop p- 


| which ſurrounds ity Sn __ Wpolte pars! where ir may 


E be called, in ene to.th che courſe of fuck 

deſcending, the other aſcending 61 de Lecture, page 

This premiſed, we obſerve, that there being no intercept ne” 
between 8 1 and E, E enjoys the hole of the ſight coming 
from 8 1; but between 82 and E, the nodes of the lunar 
courſe happening to fall, fo ſoon as Mr is arrived at its node 
pins te pt the light (and to conceal: part of the _ 


it begins to intercep 
body) of 8 2 from E, and this it c continues to do during ſo 
long time as 8 2, Mr, and E are in a  perfettly ſtraight line · 
This 


nnter of theMoow, 
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This event, as buabeen noticed in the 1 can bats happen 


at new moon; and a total eclipſe of the ſun, it is evident, can 

8 "only happen when the moon is new in her node, If we ſup- 

1 poſe, that ip ſome other revolution of the moon, ſhe is new at 

95 ſome little diſtance from her exact node, as at M 2, ſhe will 

| then eclipſe only ſuch a part of 8 3 (whoſe place as before is 

_ tranſpoſed) as is proportionate to her diſtance from her node ; 

dlſo, if her courſe be deſcending, ſhe will conceal the lower 

| part of S 3. If in another revolution ſhe is new at M 3, ſhe 

will juſt touch 84, but very ſlightly; as at M 4, ſhe is too far 
elow the ſun to conceal any part of him. 

Preciſely, the ſame principles apply to explain the remaining 
figures on this. plate. It being ſuppoſed that in one revolution 
of the moon, ſhe is FULL at M 5 ; it follows, that ſhe i is ſo far 
_ diſtant from her node, as to be barely touched by 1 the ſhadow 

% of E, In another revolution, being full at M 6, ſhe i is de- 

prived of great part of her light; but when ſhe is full in her 

node, at M7, ſhe is totally immerſed in the ſhadow of the 
carth, not only in the exact node, but for ſo long time before 
and after, as ſhe takes in paſſing through the ſhadow of the 
cearth; during which time the lunarians are deprived of the 
TR light of the ſun, Theſe eclipſes happening during the gſcend- 
ung node of the moon, her 12 part is eclipſed in conſe- 
quence. 
On theſe plates the ſhadows are diſtinguiſhed from the objects, 
by being N in ſtippling, for the ſake of . 
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6:5 « 7 CO et OOO is as any pe SAGE Wh "has not 

"obſerved, that by looking at an object, firſt with one eye only, 

then ſhutting that, and looking at the ſame object with his 
bother eye, the apparent place of that object i is changed with 
=. regardt to others immediately behind i it; and this i is more noto- 
= 2 rious, when the object itſelf is near, and its back-ground diſ- 
. 1. Much the fame 1 is the effect of parallax with regard to the 


lanets, Ce. | but more eſpecially with regard to the moon, 


5 
b ſo near to us. If the earth were tranſparent, and a 
due ſuppoſed at E, he would fee D and ein the ſame li line, 
i form ming but one object; or, if he looked towards M, he would | 
„5 Io 1 and 8 forming but one object; or if 57 888 E . 
8 e 2 and 2 would form but one > 0 * N 


| ks 8 
| 0 G. 


Ration of 8, but i is s ſeen adjoining to it at m: this effect | is vet 
greater in the horizon, where D is not ſeen by A at e, but at d. 
So that, while toB the object M covers the object 8, A will 
| perceive no ſuch event. The ap plication of this to eclipſes is 
evident, for if 8 be ſuppoſed a luminary, and M opaque, it 


will follow, that 8 will be eclipſed to B, but not to . . 
= - “ Parallax at the. Horizon levers an object one degree of the, [Ig 2 
= Ale, as from e to d; but continually decreaſes its elfect in ad- 8 
= -  - yancing toward the zenith, ſo that 1t 1s BO half a ___ at. 
B, and at A nothing. 


Fig. 2. 
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ble: 2 4. 4. 4. f. Skew more at t lurge tlie tafithots l in plate II. and 
10 8 5 ſo many revelutions of the moon, on the ſame ſcale: 
they are to be regarded. as ſo many PLANS of the paſſage of 
the ſhadow of the moon at ſo many new moons. E the 
Earth, MS the Moon 's Keats throughout the whole of 
Mk figures. | 
Y Te moon ſuppoſed to be new ; but ſo high above the 
(ſeen from the ſun) * her Madow paſſes over it ak 
9 _—_ iſtance. OE 
Fig. 3. The ſhadow of the new moon, ſuppoſed to fall ſo as juſl 
„ touch the circumference of the eertk, making no eclipſe. 
Va 1 4. Plan of the ſhadow of 'a new moon falling completely 
on the earth, where we obſerve, that i in ſome places the eclipſe 
will continue a conſiderable time, i. 6. where the dow 15 
broadeſt; but at the top and bottom of the ſhadow it will be 
ſcarcely viſible, ere it be paſſed over. We obferve alſo, that 
in the very centre of the ſhadow, it will be total ; the whole 
of the ſun's body being hid from a ſpectator placed i in the 
little black ſpot, which correſponds with AB, fig. 1. plate IV. 
In fig. 5. the node correſponds with the centre of the 3 * 
Will therefore be a total eclipſe at the equator where the ſun 
is vertical, but no eclipſe in many parts of the globe. iT 
Fig. 6. 7. 8. 9. Are ſo many plans of the paſſage of the earth's 
| ſhadow at the time of full moon, M the Moon, ES the 
Earth's Shadow. 
Fig. 6. The moon ſo high : above the earth's ſhadow at the full, 
as to pals at a diſtanee above it. | 
Fig. 3 moon at full Juſt RW the earth's ſhadow no 
eclipſe. . 
Fig. 8. The moon a full, nearer to her node, totally eclipſed ; 
but the upper part of her only for a very little time. 
Fig. 9. Full moon at the node : therefore a total eclipſe of ſo long 
duration, as 11 moon is s Paling Gough the ſhadow of the 
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"Fig 74 We at 4 of Fs fun, 8 che Sun, M 
i Moon, E the Earth. Here we obſerve, that the fun Wg im- 
menſely larger than the moon, occaſions noo kinds of ſhadow 
from the moon: one a real and total privation-of light; at the 
moon itſelf, of equal breadth with its diameter, ab, but de- 
5 creaſing at . diſtauce from the moon; and ere it reaches E, 
very much narrowed, as at AB. The ſecond kind of ſhadow 
is merely a partial privation of light; for M being ſo much 
- ſmaller than 8, can only conceal part of 8, conſequently the 
_ other parts of 8 continue ſtill to impart light: this is termed 
ey” penumbra, It is evident, that wherever the total ſhadow 
Ag takes its courſe, there 18 a total e. This e wn 


the black ſpot i in fig. 4. F. plate III. 
Fig. 2. ELEVATION of the ſhadow . oh earth. Aung an 
| - eclipſe of the moon. We may obſerve, not only that the ſha- 


do narrow Akance from E, but alſo, that much of the 


ſhadow which\a@yally reaches de (che moon 8 courſe), 18 that 
of the atmoſphere round E, which extends to c, while the 


ſhadow of E. terminates at C; the diameter AB is augmented 


by the atmoſphere to ab, whereby the ſhadow is enlarged; 
but on the other hand, the refractive] 505 0 rel I of the earth's at- 
moſphere is ſo great, and it inflects the rays. of the ſun ſo 
| ſtrongly i into itſelf, that the pure ſhadow of the earth extends 
leſs than 40 ſemidiameters of the earth ; conſequently it is 
5 greatly attenuated before it reaches the moon, and has many 
of the ſolar rays intermingled with it. More than half of i 


b enlightqusd, AB being much below the centre E. 5 
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This example fe? che reaſoning introduced in the La o- 
| 1 NE, Fo PRE 47. A ſhewing the PA the. ling 
8 2877 flected fr from the man... # js we x 
Sun, f F the Earth, M the Moon, Her: in, its 2 AB B. i 


F the Sun, to be arrived at 4 Ration to the fur ( . Hd 
ta; fon whence feflection may 9 wide as moſt rec! 
ad: perfect. na is a 83 from the 8 croffing 

„an order to arrive at M; now as rays re- 
fee 25 1 Niete. are,nqt to de caleulated from, its 8 
but from half a ſemi- diameter diſtant from it, inſtead of begin- 
ning at M, we commence our calculation: at /, lines drawn 
from f through d and: (aher he ray firſt ſtrikes the- moon) 
are diverged to A0. continually - 5 nge thinner and 
weaker as they wide TE „ all ſides. 89 thay the 1 
quantity of light IRE Len it 1 left M, occupie el galy th 
ſpace d e, now occupies . ich large pace 5 i. 7 

d. Kore che Mae ws lv the - ſquare mp ſuch is che den- 
Ox, as the ſquare. of Jg (554 miles) 
5 (2: 35,459 a 5 ; ſuch i is the, denſity 

nearly): and m Proportion muſt 

: $3UnarT Seeed rt e 
If the moon was a perfectly ſmiooth and ppliſhed body, perhaps 
we ſhqulchſee little more of her than ſuch a gliſten as de: 

x but being wiountaingus and rough, thoſe irregularities reflect 
c light (whereby the 1 is viſt ble to us) on all ſides ; now the obli- 
5 quity of fuchf aid re refſections muſt greatly weaken 

the force of the light, and probably abſorb much of it, —in- 
ſomuch that ſome pexſons think themſelves juſtified by ex- 
periment, in aſſerting, that to render lunar rays equal to ſolar, 
: they muſt be condenſed THREE MILLIONS OF TIMES, | 
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MEN; to accompanyime- in an exdurſion to that lunilnary;: what 
ee eee eee 
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N lately repreſented ts ſolar orb as an immenſe globe 
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of 1 h quid re, c | A pitated, "and, wich inceſfant Yes, 


olling frorh it its 17 va Goods 2 "light, may ſeem 
to nee Nen requeſt, you. Lapinb.and:GENvLs- 


at s of eixth 


err 125 


mortal foot fhall ſtand on waves uf fire! 
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eee 00 M7 ag 
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py benen 318 


a of Heavens, we ma may preſu fi me, her 
| nd. das 4 ee e eee 
La rſt, 72 ee kit, NAU 
a. 0 tempe erihg;z wr = 5 Hatt 3. ee 
Our buſineſs bee, ib ; not 95 8 wwe. refulgen me 
date wich its inhadiradls (it Is Wadi 
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ſurvey che regions of ſpace. around us. 19517 q s 26v7 ao ads 11 


Shall we now imagine ourfelves berchet tbl" 0 
While viewing the TefleQive platiets in in Ba T 


919 Faw" 
100144 N 


our. viſual. en not dazaled., f but e 0 


| | 6 Fete act 99101 2411 
but exalted. At nns e bas Aft a 20 St 251 


Firſt, let e you to that extremely bright links far; which, 
being neareſt, enjoys che greateſt brillancy of the folar F rays, 
and * them with Trightly luſtre. Mortals on earth 


AE bave 


< - 
> 


4 8 


bare called it Mrneunxz and by chat name we all- anl. 4 
tinguiſh it. Somewhat further off, you ſee (11.)-Vinys'; a6 


the terreſtrials denominate i The next is III.) the RAAHTR 


itſelf; beyond it (V. Maps 2 then (V Jurrrx;-then (VI.) 
| SATURN chat, ſtill more remote, is what has lately been dife{ 
 cavered to bet a planet by My; Hansekzxk, and b hie named 

Nn he GO Planet, in honor of our preſent Sdverkign; 

in whoſe, reign. its nature was friſt aſportained, - If I were maſs 
4s of, and, might beſtow, powers equal: to prephetio vifion, or 
if we poſſeſſed the ſurvey f angels, 1 might hege to cams 
municate an idea of the immenſe intervals between: theſe 
bodies; might tell you, that Mereury id Ne tbirty-orum nallions 
of miles diſtant from our: preſent ſation (che fun); that Venus 
is BUT Here millions of miles, and the Earth xo mare than 
cighty- 49, millions; do you ſmile atonly: and but, as applied to 

_ theſe nu 8 the inferior plagzeto ĩ what then will you think 

of Mars, if nt one hundred {Wenty-three millions ; of how will 

you calculate four hundred and t xuentyrſeur millions, the diftancs 
of Jupiter? Yet, this is nagt the Whole extent which requires 
your ſurvey, for Saturn is diſtant ſeven hundred and ue ſeven 

millions: and the Georgium Sidus is very far beyond him. — 


Nay, I beſeech you, ſtartle. not even at this; for theſe are 


only the meaſured diſtances of regularly revolving ſtars, 
whoſe courſes maintain .-- uniformity and (nearly) cquation 
of diſtance. There are others, whoſe; revolutions are ſo - 
centric, that upwards of five hundred Jears is conſumed in one 
cCourſe round the ſun; theſe (eomets) are numerous; and dif- 
fer frow d © in that they are- not ſtationed fixedly from 


him 


ta 


1 ae now bet; o the 
" cnfiry af fpdet?) >! voy (Mo 
„When wie (ebiiſider che at bulk 6f our © Ration Ws 50 E 
r e. :is fitre#tb be the centre of the ſyſtem, and whereby, 
kia attractive power Extends inviiceſurably aroutid him, we mufl 
idmit tie FIE IR ry tat other (perhaps many other) planets may 
be plared, at ill greater intervals; aud this ſeems rendered yet 
moretikety, by the extreme remeteneſs to which" the cometary 5 
orbits Stent; for If, at! chat diſtance, the ſun's power fevolves 
and draus hack thoſe bodies, why may it not alfo determine the 
coutſcenofrottiers "iwrogular and'planetary orbits? The comets 2» 
will attention in thelf Preper place. 
al Srigpoling (oulſ/} in the ſun/we'Hhonld ſee the Juli *be2 | 
fore: mentioned deferibing a. path in the heavens, 'as 46 among the 
| hatvijiqunder which®idea'>ve 'offer a few rer W 1.) Were 
2 ſpeflatar ir tlie fun c vir w/ A whole: wevolutionof the planets! | 
they world appear to mere ore roun@ him from right hand-to left; 
in midi on ſteady land regular lar, to make r no ſtop nor delay 11 
their pcourſes, nor would hie perceive more ſpeed at ne 2215 
had at another. 2.) That although they would. appear to 
move in >the ame plane, yet it would not be ec ly i ly {67 
but it bbb er rarely happen; even in many revolutions, that 
one mould Ride another; they would be either a little Higher; 82 
2 little lower, ſo That in general they Would all be viftble. ( & 
That if we ſuppoſe; they were all in one direct line from him ( 
ſay) if looking' forward, he ſa-w them all i in one Hine) when 562 
giuning his obſervation, yet, by reaſon of the ſmaller orbits s of 
ſome, aid their * differences of 9 velocity, 
[Fs 10 ſuch 


. 
duch 4 regular line would guickly appear diſordered 5 one might 
perhaps have got a quarter of his orbit, another an eighth, an6- 
ther 'a terith part, and ſo on :—further Mill, when one had ap- 
peared to have proceeded half his revolution, and the ſpectator 

wWiſhiug to obſerve him, muſt turn his back to his original ſta- 
tion, yet in that ſtation he would leave ſome who had made in- 
conſiderable progreſs; and, in fact, they would appear ſcarcely 
to have moved by the time others had completed their courſes. 
(40 As 'theſe planets ſhine by light borrowed from the fun, 
each would akvays ſhew its YHluminate@ half to the ſan; and ap- 
pear fo the ſun N . . as the moon does to us 
when full. 
All the planets appear white or Wadde ; "beans their ſur« 
faces reflect the rays of light as they receive them from the fun, 
| except” chat "refraction of them on their rough furfaces, which 
we” mentioned before with regard to the moon, whereby we 
are enabled to ſee them. There is however ſome little differ- 
ence- in the colours of the planets, as their ſurfaces are differ- 
ently. modified. Venus is a little inclined toward yellow; 
Mars is ſomewhat reddiſh ; Jupiter very white; and Saturn a 
| little livid z one feaſon of which may be his great diſtance. - 
It is ſelf.evident that if we ſuppoſe the planets to move 

with equal velocity, thoſe who have the leaſt ſpace to go 
_ through, will get firſt to the end of their courſes ; for, if ſeen 
from the ſun they preſerved conſtantly a ftrait- line, reflect 
how prodigiouſly ſwift muſt be the motion of thoſe at great 
diſtances, of how prodigiouſly flow the motion of thoſe NEATET 5 
and this without any benefeial g 


The 


TOE months; 3 Venus in ſeven moths ; the earth in twelve months; 


numbers, | by ſaying, chat Mercury, g goes Er a earn in. king - 


Mars in two years; Jupiter in twely e years; Saturn 3 in thirty 
years; and the Georgium Sidus is ae to take ſeventy. or 
eighty yearsito, complete ien no 44 at ens 
remark here, Lapies: and Doris i, 
regular, ratio between the times taken by the planets to com- 
plete their revolutions, and the diſtances! at which they are placed 
from the ſun: thus Mercury, ho is, diſtant thirty-two. mil- 
| lions of Miles, takes but three months; while Venus, -whole. 
diſtance is greater (conſequently has more ſpace to paſs , over 


r= her orbit), i is allowed à proportionally greater time, the taking 


ſeven months, and being diſtar 59 millions of miles: the earth 
requires twelve months to perform a courſe, whoſe enen 
the ſun is 82 millions; of; miles. - Double the time is;-allowe 
to Mars, becauſe his orbit is nearly double this diſta Ee, being 
123 millions of miles; and Jupiter and Saturn are indulged 
with many years, becauſe the diſtance of the firſt is 424 mil- 
lions of miles; and that of the latter is 777 millions of miles; to 
which thirty years are not more than adequate. The diſta 
of the new planet, is perhaps 12 or 1 500 millions, to 10-8 9: years. 
_ © , Theſe diſtances, containing ſo many millions of miles, are 
ae inconvenient to the mind, and apt to burden, the me- 
mory'; . for. abbreviation, therefore, we may conceive. the diſ- 
tance of che earth from the ſun, to be divided i into ten parts: 
at the diſtance of four ſuch parts from the ſun, we may: eſtimate 


4 8 ; Venus at ſeven ſuch br the earth, as we have 
44 7 ſaid, 


— 


1 


add, r ten ſuch parts; Mars at fifteen, that is to ſay, balf as far 
again as the earth; Jupiter at fifty-rwo ſuch parts, i. e. up- 
wards of five times as far from the fun as ourſelves; and Saturn 
at Ag Ini leer parts, between nine and ten times our diſ- 
"4 is to pac Sara ur that though we have 4 ſtated the 
\ diſtances of the planets from the ſun, and though we have ſaid, 
a ſpectator in the ſun would not perceive them nearer or fur- 
ther diſtant ; yet, in reality, they are, at ſome parts of their or- 
bits, a little further from the ſun than their mean diſtance ; as at 
another, i. c. the oppoſite part of their orbits, they are rather 
nearer to him than their mean diſtance, If I knew any one 
Engliſh word which would expreſs nearer-!o-the-ſun, or, further- A 
Jrom- iber ſis I would readily adopt it, and omit the Greek; nds 
as our language affords no adequate expreſſion, we muſt of 
neceſſity accept aſſiſtance. Helios is the Greek name for the 
ſun 3 pert, near to; conjoin theſe; Peri. helios, is near- to-the 
ſun; the neareſt diſtance of a planet to the ſun, is therefore 
termed its Perihelion. The converſe of this idea we muſt next 
explain, expreſſing diſtance by aph-belios, remote from the ſun; 
and the greateſt diſtance of a planet is accordingly, termed its 
Apbelin. Theſe points, we muſt remember, are always ofpofite 
to each other in the orbit of a planet. The perihelions of the 
Planets are not all in the fame point of the be. but 
vary. | 
It will « occur to you, Langns and GENTLEMEN, that thoſe 
bodies neareſt the ſun muſt needs receive moſt of the ſun's 
_ light, and that the light muſt produce proportionally greater 
No. III. 8 2 effects 


"Vow 1 


eas" wpod chem; there is therefore a made for 
their ſuſtaining theſe effects, by a varintion in the denſities of 
; theſe bodies. Mereury, which is neareſt to the ſolar body, is 
the moſt compact, cloſe, and denſe; Saturn, which is 4 ca 


5 A — tremely diſtant, is. of looſer textures and leſs compact; 


Farth, Which is beter cen theſe planets} is is between them in 3 
Ki. The difference is not very confiderable; but as it ſeems to 
be 2 proriſon appointed by Ingnite Wifdom, it is not, "cannot 5 
- be unworthy'our hotice. yori! Vier ii MN nib 150 
We will juſt make one obſervation' more, which 8 ths 
whole bulk of the planets united, is but about one ſix hundred 
and fiftietii part the bulk of the ſun; and then, if yo pleaſe; 
we will notice theſe bodies in order. Angels; perhaps; may ſpring 
Uiron glr the ſyſtem, from extreme to extreme; 1250 will modeſtly 
content ourſelves with e journeys, and ac ccept each pla- 
net as a reſting-place. © e of ng 9905s 293928, NI. 
"MERCURY is the Lneddets planet to the ſum; dhe een 
tricity of his orbit is conſiderable, being Above Ste. ith: part 
His mean diſtanee, or the ſemi-diametefr of his orbit In bulk, 
de is the ſtalleſt of the planets,” being in diameter only 2,160 
miles. His Ught is extremely bright and lively;«gaging- Pro- 
bably to his neariſeſs to the ſun. He circulates round the ſun 
in 87 days, 23 hours, 16 minutes. He bas r no e hea 
His ſituation has he need of any. + 11S ee 918 eee 
VENUS is the next hls: 1 to n the moch in 
nearly a circle round the ſun; her àxis is ſomewhat inclined a 
from the plane of her orbit. Her bulk is much the ſame as 
that of the earth, ſhe being 1 miles. in diameter; her light 
+ ing F -Jplendid , 


L 7 1 


blend; moſt probably has no bod" (though Thie aſtrono- 
mers have imagined they di diſcovered one); ; circulates round the 
ſun in 224 days, 16 hours, 49 minutes. Spots have been ſeen 
on her ſurface, whereby ſhe is thought to have à daily rotation 
on her axis in 23 hours; and this ſeems more probable (by 
analogy with the other planets) than What ſome gentlemen 


have thought, who have given for her rotation 24 days, 
Shours. It is to be remarked of this planet, that inſtead of re- 


volving from weſt to eaſt, as the earth, &c. does, 7. e. nearly 
with a horizontal motion, fie revolves almoſt north an ne | 
i. e. with a motion within 7 degrees of perpendicular. 
Taz EARTH moves in nearly a circle round the ſun (her 
eccentricity being only ſeventeen, parts in a thouſand); her axis 
is greatly inclined to the plane of her orbit, no leſs than 23 
degrees, 30 minutes: ſhe is 7, 935 miles in diameter, has one 
moon (which circulates round her in 29 days, 12 hours; 44 
minutes, turning in the ſame time on her own axis, and ſhew- 
* ſpots), has a daily rotation on her axis in twenty-four hours. 
MARS has an eccentrieity of his orbit, nearly oneẽtentlr 
3 of its ſemi- diameter; his axis is not perceptibly inclined 
to the pla e of his orbit: his diameter is 4800 miles; he has 
no moon, but a very large and denſe atmoſphere, hich pro- 
bably performs ſome of the offices of ſuch an attendant. His 
daily rotation on his axis is performed in 24 hours, 5b minutes, 
as 1s calculated by his pots. 35 Ji et 1 
_. JUPITER's eccentricity is about ane cbt part the 
| Cedar of his orbit (48 paxts of. 1000); his axis is in- 
elined to the pans of his orbit ſcarce at al; ; his diameter is 77, ooo 


miles, 
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E bulk ations, jg 8 — moons 3 ee read. kenn 
een from. ö body fave ſemi-diameters ad threes 
| The: roms, nie fates  revolyes: in thres 
) The, thing, Ack pi at * e 

en in fever days, three hours, wee: quarte! 
The fourth, twentyrfive ſemi-diameters anda ny: revolves 
in ſixteen. days and nearly three quarters 
His ſpots are ſo | confiderable,' and en to n . 
port of Ris ſurface, aud in fuch directions, that they are denomi- 
ance aſien varies. His · daily rotation is performed i in 9 hours 
56 minutes: The figure of Jupiter is not that of an ener globe; 
* e h at i dn ee than his diamet 
SATURN 8 a ee is died more than teen 
part the ſemi-diameter of his orbir (. fry-five parts in 100) j his 
diameter - 67,000 miles; which is 00: leſs than Jupiter! 
He has five moons: „ ir Bift-..: Hg) „„ en 8 851 
The. ft, diſtant from his body, nearly Fg ſemi-diameters of 
the planet; revolues in leſs than wo! days.” Mob ENDING cn 
The ſecond, diſtant fix ſemi-diameters and a quarter; revolves 
in two days, ſeventeen hours, three quarters. e eee LEGS 
The third, diſtant eight ſemi-diameters and three: quarte 
revalves in enn ) 
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6 l twenty ſe diam. e! re- : 
| wolves in fifteen days, twetty-two hours, three quarters. ad 
The eb, diſtant fifty-nine ſemi-diameters, and upwards; re- 
volves in ſeventy· nine days, ſeven hours, three quarters. 5 
- Beſide theſe fixe moons, he has a very wonderful 4 
called his King which encompaſſes his body at a certain diſtance, 
0 18 nent. His daily rotation is not determinable, his 
diſtance rendering his ſpots very obſcure. . His zing is thought 
to have à rotation, and to he 20,000 miles acroſs. In proportion 
to the planet, it is about twice and one-third his diameter. 

Thus, Lapis and GENTLEMEN, have we noticed the pla- 
nets. as they are related to the ſun, and ſeen from him as a ſta- 
tion: they have ſome other peculiarities as ſeen from the earth; 
bat thoſe we angels, bereaſter. Accept, at ern a 
few-conchiding hints. 4 | 
Sire me leave hes cect ai 7 what difficulty v we 
form any idea of diſtances ſo extenſive as thoſe of the planets : 
we conceive. very readlily of a yard, or of a mile, becauſe the 

meaſure is familiar to us. To thoſe of us who have journeyed an - 
hundred miles (or to any of my auditors who have viſited India) 
the diſtance is within comprehenfion; but when! ſpeak of a mil-. 
Hon of miles, when I Gay fifty, or an hundred millions of miles, 
who comprehends the computation ? We are rather inclined to 
aceept it as an inftance of the powers of numbers, than as ac- 
tual meaſurement of ſpace; and becauſe unaccuſtomed to a ſcale 
of ſuch magnitude, we are perplexed at the extenſion we can 
neither comprehend nor deny. We pretty much reſemble an 
honeſt native of St. KIL DA (an iſland in the Atlantic Ocean, 
a little diſtant from Scotland, whoſe inhabitants are a few fami- 
6 1 
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ard. of Scotiand, my 


nens w voyage nad — — | 
_ ceived. io great a ſpace. When, ar A gentle adchwity, he ur- 
55 veyed the adjacent country, it exbeeded riow his belief, though 
he ſaw it with: his? eyes, as before it had/&xceededuhis! compre. 
henſion: with what Feiiſations! 1 us: this eee ſwain have 
beheld; a globe, if we eould ſuppoſe him 9 
what effect eee, ee to China hive had 
on his mind! Bat” ſurely the dimenſions of the globe were not 
leſſened, becauſe his ideas were contracted; and whatſhould-wa 
think of his denial that ſuch or ſuch Places) exiſted? It: was 
remarked of him, that he could nqt underſtan mecha . 
niſm of a coach- wheel; yet we know that eee 
and ſo will the planets-continue their a whatever be the 
ſentiments they excite in un mindel : 10 £5bi Jus mit 
What power impels them round the ap ? They follow nom 
the laws of that motion firſt impreſſed upon them, When 
their Almighty Maker ſpake, and it was completed; com 
manded, and i it was done. Their courſes were appointed: by. laws : 
finite Wiſdom, directed by unevring/fkill; and aceompliſſied b 
ſupreme energy. That Power only vrhich could ereate re 
was competent to conduct them, and by the impreſſion of that; 
Power they revolve. But although we refer to Divine Omni- 
potence the ability to put in motion, and to continue in motion, 
theſe immenſe globes, yet, by the compariſon of great things 
with Fall, we acquire ſous. MID into the laws: and Hon 
1 * Ts 85 Alien. Her, BRI mon! in; tos, 
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dens, whereby 4 are. now wy The 1 vol ee in- 
ſlance FT Tecollett, which explains the nature of the, , planetary 
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mall weight. at the end 0 a ing; i F you ou Had ade quit- 
ted 4 Ty I weght would ; ave « 5 the circular mo- 
2402 op 54.4 24303 7 <? & 1 $3 £4 4 2 
lon you had” given | ity. an would d ha ve ed from you in a ſtrait 
2 4 


direckion, Procpted by. f its x nature bene which y yery in- 
clination, contributed” to its motion whil ile you held i it, and that 


K. 


men. by your ald of, the. ſtring wag circular, (7. « e. around 


your "hand, as a centre.) Here our Hand repreſents the ſun, 
and t e firing. 2 repreſents t. the hr Atttackion. If we Luppoſe 
the p. nets defirous of eſcaping ; from. t their places, they are pre- 
vented by this attraction, which a acking equally all around the 
circumference of their courſe, affords them 1 no advantage where 
by to elude i its Vigilance ; „ "nor can the force of this attraction 
diminiſh « or 8 fir ince, duch a it 3 ugh 1 it continues, 


| The 14. power which appointed the orbits of the planets, 
direQed their coürſes, and confined them nearly parallel: it 


might bave been otherwiſe ; ſome orbits might have been ho- 


rizonital, others perbenGcatit (che comets are ſo); : but Wiſdom 
has decreed, and the planets obey. It thoſe among mankind 
who ſcorn confinement and reſtriction, who think ever to be 
uncontrolled, and to follow without impediment the impulſes of 


their own hearts, would but reflect a little at the confuſion ſuch 


principles (or rather want of principles) would occaſion in the 


very ſyſtem of the world, they would ſurely be of opinion that 


> no 0 exiſtent creature can be free from reſtraint, but that order 
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C1 iy nature of Couzrs. You know theſe were once thought to \ prog- 
3 noſticate direful events, bloodſhed, War, devaſtation, : and (worle 
_ than eclipſes !) were, regarded, by ominous forerunners of fi = 
2 difolution. Better informed ſcience, conſiders thels, tremendous 

- ſtrangers : AS. revolving i in orbits as regular ane | eriodical as, th le | 
Planets themſelves ; the principal. difference being, that the. ai 


Fo Ras x 


. tance of the planets. is conſtant and circular, while the come- 
tary. orbits are ſo exceedingly elliptical, that 7 of them ſeem 
to advance to the ſun j in nearly 2 a ſtrait line, and to return in a 
line not ſenſibiy different. Moreover, the extremes of this line 
are extremes indeed, at _ neareſt approach to. the ſun, al 7 
moſt ſtriking that reſplendent orb; WT at its furtheſt receſs, diſtant 
| immenſely” beyond the ſtation of, any known: planet. There 
is great variety and difference in the orbits of comets; 1. ſome 
ſtretching prodigiouſly. into ſpace, ſo as to require above five 
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hundred years to complete a revolution; others advancing 
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little n nearer to the, ſun. than the orbit of Mercury, and complet- 
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ing a period | in ſeventy-five e Tears; ſome revolving round the 
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ſun 1 in one plane, others in a en ; ſome flying on.. the 
85 f right- 


73 4- 


right-hand, others on che * forme! hore! Gre ow ; "vet. £ 
all agree in revolving Tound him : "indeed, it is extremely pro- 
bable that many comets have never been noticed, having ad- 
vanced to the ſun in ſuch, a manner. as to conceal their diſtin- 
guiſning character, the train of tail, which, at their advance to 

the ſun, kindles and increaſes by degrees ; at their return Ow | 
the ſun, by degrees decays and ceaſes, | 
Comets are alſo of different maghitudes ; 4 alias we PE 
diſcern the ſmaller; or if we diſcern, we do not diſtinguiſh them 
from conſtant fas, 1 have ſometimes indulged myſelf in con- 
ſidering, what might be the uſe of comets: do they come to 
the ſun to import fire and heat which, they carry to the remoter 
parts of their ſyſtem ? Are they connecting links between 
ſyſtem and ſyſtem? I. cannot but think other ſyſtems have their 
comets, which approach near enough t to us to be ſeen (perhaps 
they are miſtaken from time to time” for new ſtars), as ours 
perhaps may approach, and be vifible to others. This fcems 
likely —that at | their acceſs to the Tun they are Extremely 
heated, , at, their ultimate diſtance they undergo exceſs of cold. 
Sir Is A Ae NzwToON thought, comets might ſupply moifture 
to the planets, from time to time, by means of the vapour of their 
tails; and from time to time, by falling into the ſun, might con- 
tribute freſh fuel to repair the waſte of that fountain of light. 
—O for the ultimatum of human i Inquiry; for the bounds of 
human curioſity ! 

Are the planets inhabited ? I ſcruple not to affirm it : are the 
comets, ?. we cannot tell : but, as has been hinted, they ſeem 
ſubje& to extremes, now glowing with ſolar fire, now frozen 
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IV. The places of the nodes, of. the planetary 2 
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imen of the contradiQory, orbits of comets. TOW 


4 11 wb. + 
- k "as J * p 5 > 
* oy . os * 
p OD : Mx 

10" 2000-5 HESE IN O RD ER. : 


t 


8 
— 


5 - * 7 * - 74 1 * 
* 4 £3 $A * d C x6 3 oe 6 5 6 3 . ; * 4 \ h 7 3 4 5 71 4 e A . 8 * 4 . 1 N 
TI bi [heed | a 


$3 * 


In n the centre is place ced the un; around whom revolve, 
* 15 Mzrxcusy, whole orbit appears to be at one time muck 
1 . un t her from the fun than at another; the thin line denoting 
8 a r really. circular courle, the black line the actual courſe of this 
planet, His aphelion and peribelion are very evident. (2.) V- 
NUsS, Whoſe. orbit is nearly circular; the aphelion part of it, 2» 
. 2 b denoted by its ſtronger blackneſs, (3.) The "i 
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18 nearly Circ 
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Th 


127 marked a, its Wan „. (4.0 Ma xs, N Jvc — 
. conſii derable eccentricity : his actual courſe diſtinguiſhed by 7 
eee Me. Jupiter; 1 0 5 
are FINS. on «pes fame principle, of} 


3 and their er theſe ferve equally to al the planets, | 
-o:-that.as well Mercury, a man omg be 
n particular ſign, when hen from an tation i it -Sppedrs 
among the ſtars which compoſe that ſigmwæ No. Thade- | 
grees of the ſigns are reckoned from ſign to ſign, each con- 
-tainthg thirty! degrees: and not from” iny tp ie bit, : dn wg 
ſo continued throughout the circle. BO a Re 
All the planets move the fm ei Mi from the 8 
. appear te zo round Him, (the fate way as the fun _ 
____ volves) from right to left according to the otdet of i | 
a ers marked ort tte orbit + Jupiter, a,b, 65 d, He 5 wy 2 
The Gon $10vs, or the ſeventtl" planet, being but in 
part diſtovered;” and the theory of Kits inorions; Ty | bes. - 
ing at preſent; im perfect, we have juſt; hinted / a notice of 
him. His orbit is far beyond Saturn, and it truly laid down, 
Would "have reduced the orbit of Saturn to wel ts pr 10 
Wo . and Have rendered hardly viſihle the courſes, of of "eh la- 
ferior platiets.” It was thought better, therefore, to a lt 
| * *Inaccuracy in the 21221 * this 8 8514 than confuſion in me 
ee, I „n 
Gr) The PROPORTION of the planets to the fan appelrs by a 
5 FoppariſÞn of them with + the 5 8, Sz which repreſents. the 
| 8 4 55 : E diameter 
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mh 


diameter of the ſolar orb.—The real dimenſions of cel bo- 

dies have been noticed in the lecture. | 

(I.) ELEVAT Tom of the orbit of the e as ING from 
the ſun : theſe we obſerve are eſtimated by compariſon with 
the orbit of the earth, from which, we note, that Mer- 
cury differs in his courſe more than any other planet; his 
orbit, therefore, though the ſmalleſt of all, is the moſt ir- 
regular, (i.) as his eccentricity is greateſt, (2.) as the 
elevation, and depreſſion of his courſe i is alſo greateſt. The 
orbit of Jupiter differs but little from that of the earth. In 
fact, with regard to what differences might have exiſted, | 

the whole of the planetary courſes may be regarded as nearly = 
ſimilar. - The quantity of variation from the 2 is, as £2 
follows: SW | kel 42112 e 

Mercury 65 28 1% ji, 
. Sator 2 33130. ; | 

Mars 1 32 6 


— 


av.) As the foregoing e 3 is . wad a | neceliulih of + Rp 
poſing (what is falſe in fact), that the courſes of the planets . 
croſs each other 6 e. form knots or nodes) in the middle of 
the elevation, it is the deſign of the thin lines, marked 
with the names of the planets, to correct this idea; accord- 
ingly, by attending to them, it appears, that the interſec- 
tions of the planes of the planetary orbits with that of the 
carth, i. e. their nodes (ſuch planes ſuppoſed to be ex- 
tended ſo as to meet the earth's orbit), are as follows: 
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T he acending node 8 in 8 . 14 42 
05 . of Venus in n (Gemini) 14 25 54” 

158 2910 Mars in (Taurus) 18 29 54 

of Jupiter in & (Cancer) 7 19 54 

ce. Wh Saturn in e Ke 21 49 54 


T oY 3 e are of neceſſity diametrically oppo- 
ſite to the aſcending, and are marked on the e by the 
names of the planets at length. 

G This plate exhibits alſo tracks of dies cons, as 55 

cimens of the liberty with which theſe bodies advance to- 

ward the ſun on all ſides: ſometimes from the right-hand, 
ſometimes from the left; ſometimes aſcending from be- 
low, ſometimes deſcending from above. We remark that 
ſuch courſes as are moſt round, are moſt ſpeedily terminated; 
while ſuch as are very narrow, and almoſt as it were pa- 
rallel, are of very long duration. The number of comets 
is great; but theſe n, are ſelected as ng moſt con- 
= e e eee "tb 
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Lavazs and GENTLEMEN, 


1 2 E objects we conſidered i in our fat diſcourſe, mag- 
1 nificent as they are, are yet ſo remote from the 
earth we inhabit, that it ſeems natural to inquire of what. 
| advantage are they to us, and how do they appear when ſeen 
from our reſidence ? But previous to anſwering theſe queſ- 
tions, our attention muſt be directed to a few obſervations. 
If I was to aſk any one, where he lived? and he ſhould 
vaguely anſwer, on the earth ; it 1s neceſſary to inquire fur- 
ther, on what part of it? But if he replies, in ſuch a town; 
I am enabled to find it on the globe which I inſpect, by in- 
quiring its latitude and longitude ; that is to ſay, by aſcertain- 
ing its relative ſituation to certain points from whence I be- 
gin my calculation : the globe itſelf is large, but by being 
divided into ſmaller fpaces, which are perfe&ly regular, we 
readily find any one ſpace, and its ſmallneſs enables us to in- 
ſpect it accurately. Juſt ſo are the heavens; too extenſive 
to permit any determinate idea from a vague expreſſion, 
and, therefore, it has been found neceſſary to regulate, 
and divide their extent. The wandering planets afforded 
no ſettled rule for this procedure, and the ſun, though fixed 


and at reſt, contributed little towards it, becauſe he 
ey ſeemed 
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ſeemed in motion. Recourſ was: ai to thoſe dani a more 
diſtant ſtars whoſe permanent ſtations gave ſome fixed points 
for determination; and theſe were found applicable to the 
purpoſe, becauſe, the eye, un unable to judge accurately of their 
diſtances, conſidered all the celeſtial bodies as query 
remote. | 
The firſt application of ſuch dolley eier riatrally” to 
be to aſcertain the apparent path of the ſun in the heavens; act 
cording therefore as that luminary ſeemed. to proceed gradually 
from place, to place, and theſe. Places appeared among ſuch | 

and ſuch. ſtars, thoſe ſtars became of more conſequence, and 
were more accurately attended to than others. v5 
We beg your attention while I ſuggeſt ſomewhat of this Gi i 
tem ; whether the earth goes round the ſun, or the ſun goes 
round the earth (as he ſeems to do) ; the ſpectator will 
| ever behold the ſun proceeding in the ſame orbit in the hea- 
vens. Now, in order to determine at any certain time, where 
in his annual orbit was the ſolar Ration, it became neceſſary 
to divide this orbit into parts; accordingly, as ſeemed moſt 
analogous to other conſiderations, it has been divided into 
twelve parts (a correſponding number you ſee to the months 
of the year); and the ſtars which lay near to the ſolar path, 
by the fertile imaginations of the beholders being likened to 
certain forms, were taken to repreſent ſuch forms, in twelve 
diviſions, and relative names were appointed to . 5 

The path of the ſun was called the EcLieTic ; an is not 

al ways of apparent equal height! in the heavens, becauſe, as we 


formerly obſerved, the axis of the earth not being perpendi- 
| , Ac 


E 

cular to the plane of its orbit (in other words, to the apparent 
path of the ſun round the earth, or the real path of the earth 
round the ſun), but inclined thereto; the ſun ſeems at one 
time to be heightened above his Juſt Raton! at endet time 
to be depreſſed below, it. | 

Mankind were imine 2 of the earth; 's 05 
| Joe and ſowed, or they bred and tended cattle : theſe ideas, 
therefore, were ever uppermoſt in their minds, and willing to 
renew: and maintain them, they tranſplanted their cattle even 
into the heavens. Or, having obſerved that at the time of 
the ſun's being in ſuch a diviſion of the ecliptic, their cattle 
were moſt prolific, they gave the names of ſuch as then brought 
forth their young, to that conſtellation which then enter- 
tained the ſun; and in the others ey. ſtill alluded to the 
courſe of their hulbandiy. 41 | 

We muſt now, Lawns and Gant en imagine our- 
ſelves tranſported to a climate, where the natural events of 
huſbandry would agree with the order of the conſtellations, 
or ſigns of the Ecliptic, for in this climate they will not juſtify 
the ſignifications attributed to them. . 

The conſtellations reckoned to the Sp RING ſeaſon, are, „the 
Ram, the Bull, the Twins (properly the two kids). The ram 
| evidently alludes to the time of increaſe among the fleecy flock, 
as the bull does to the fertility of the horned herd; and if we 
adopt the ſuppoſition that the twins related to the goats, 
and not (as now delineated) to the human kind, we have the 
three chief objects of the ſhepherd's care, indicated in the 


n of the ſpring- ſeaſon in the W of March, April, and 
8 


5 Ny: The Summer conſtellations the Crab, the Lion, the 
Virgin (June, July, Auguſt), have been thus accounted for: 
. the erab, being an animal which walks backward, is thought 
to have fignified the retreating courſe of the fun, which from 
Midſummer is regularly declining, having | accomphthe e 
higheſt reach of its path in the- Wes The ſign of the hon 
ſeems to imply, either, that at that time this ſavage animal was 
ynuſually ferocious (being heated bythe ardent beams of the ſun, 
and its natural fever incręaſed), conſequently more deſtructive; 
or, that the heats of the ſeaſon, too nearly reſembling the lion by 
their fierceneſs, were no leſs fatal, The virgin, which follows 
the lion, is certainly no other than a reaper, holding in ber 
hand three ears of corn. The aurunx Al. ſigus are, the Ba- 
lance, which ſeems. clearly to expreſs the equality of days and 
nights in September. The Scorpion, having a venomous and 
miſchievous ſting, has been taken to ſignify, that where 
theſe ſigns were firſt adopted, the ſun left behind him diſeaſes 
and mortality in October: the Archer, or Huntſman, aptly 
expreſſes the exerciſe of the chace ſin November) after vintage | 
and harveſt are over. The wild Goat, the firſt of the wIN TER 
figns (December), has been ſuppoſed to hint the return of 
the ſun,” becauſe that animal is perpetually climbing aud aſ- 
cending the ſteepeſt rocks. Impetuoys Floods mark January, 
and the pair of Fiſh, ſeems well adapted to the ſeaſon when 
thoſe creatures were objects of purtuit, iu February. | 
The 8TATION of theſe figns in the heavens, is ten . 
on each fide the ecliptic: fo that they are included in a belt 


of ing 23927 broad, which, from theſe ideal figures of ani» 
mals 


/ 
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mals, is called (the Auimal belt) in Greek the Zotac, The 
ſigns of the Zodiac are very ancient, ſo ancient, that I cannot 
but ſuſpect that during a lapſe of time, they are more or leſs 
changed from their original ideas; however, we accept them 
now as they are. The country whete they were firſt adopted is 
uncertain, ſome authors contending for Egypt, others for 
India. . e 1 24 
Thus, Lavirs and Gantr vid kl a and _ 
trivance diſtinguiſhed the (apparent) path of the ſun from all 
other parts of the heavens; the paths of the planets va= 
Trying but a few degrees from this courſe already n e | 
| 15 fixing of one readily determined the others. 
Me ſhall now, if you pleaſe, beſtow a few thoughts on each of 
theſe celeſtial bodies, as ſeen from the earth. Firſt, of the Su: 
We have formerly noticed the immenſe magnitude of this ob- 
1 ject: but when ſurveyed from the diſtance at which the eartn 
is ſtationed, he ſeems too ſmall to excite the idea of ſo vaſt a 
bulk : the mean apparent diameter of the ſun being thirty- 
two- minutes. You will remark, that I ſay his mean diameter, 
De becauſe the earth in common with the other planets having her 
- -perihelion, and her apbelian, her nearneſs to the fun in the for- 
mer, increaſes his apparent magnitude to thirty-two minutes, 
thitty-ſeven ſeconds, as her greater diſtance in the latter, di- 
miniſhes it to thirty · one minutes, thirty-two ſeconds. 
Contrary to what might be ſuppoſed by curſory imagina- 
tion in our part of the world, the perihelion of the earth is 
in December, ſo that we are really neareſt to the ſun in win- 
ter. Our ſeaſons therefore do not * upon this circeum- 
SY. - | T | ſtance, 


| E; 5 . are 150 r related to what I tal Aint Sako, 
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vx. that the courſe of the ſun in the heavens, is ſometimes very 
Highly elevated above the horizon, ſometimes is but little diffs 
tant from it. In mentioning the earth among the planets, we 
ſald, het axis was inclined to the plane of her orbit fo much 
28 twenty three degrees and a half: the conſequence riaturally 
follows, that in the courſe of her annual revolution twenty e- 
chree degrees and a half of her ſurface towards each pole of 
her axis, is turned more immediately and directiy to the ſun 
at one time than at an other: and by ſo much as ſhe turns more 
of any certain part of her furface toward the fun, by ſo much 
longer is that part expoſed to the ſolar heams during her daily 

rotation. 80 that inſtead of having at London twelve hours 
day, and twelve hours night (as, if the earth was perpendicu- 
lar to the plane of her orbit, we ſhould always have), we 
have ſometimes barely fix, ſometimes more than ſixteen 2: as 

at the pole, they have ſometimes no day during two months 
(in winter), no night during two months (in ſummer). When 
we come to treat of the 1 58805 this idea will . = 
to our conſideration. ; 

1 ſhall now introduce a a on a A appeniüngg 

of the Moon, as ſeen from the earth; which is, that at a cer- 
tain time (from about the end of July, to the beginning of Sep- 
tember) the moon, when juſt after the full, riſes ſeveral nights 
together ſoon after the ſun ſets; ſo that twilight is ſcarce 
begun, ere the moon appears, and prolongs the light, to the 
great benefit of thoſe who have harveſt-work to do, and is 
therefore called at that time ; the HARVEST-=MOON this de- 


pends 
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pends:on the eourſe of the moon, and: her relative ſituation ts =» 
the earth, and is one effect of that beneficial irregularityvwhich | 
we fotmerly noticed. av or the e e of this —_— vide . 
a iter! TR, 
. Beſide theſe. nes. we * chard punk the Baue 
| Fi ee when near our horizon, appear ſomewhat varied in 
form from their true ſhape; and alſo with enlarged dimenſions : 
this is moſt remarkable with regard to the moon, 

It can ſearcely have eſcaped your notice, LAbixs and an 
TLAMBN, that the moon ſeems. very much larger than the 
ſhould. do, when, ſeen in this fityation; the cauſe has been 
much debated— certainly, the cauſe is near ourſelves; but 

whether ariſing; from the vapours of our horizon, or from a 
compariſon with other objects to which ſhe is near, or from 
the effect of her light (which is but weak) on the eye, philo- 
ſophers are not ſatisfied. For my own part 1 think the ter- 
reſtrial vapours contribute the greateſt ſhare to this peculia- 
rity; and it ſhould ſeem to be moſt ſenſible, when the atmo- 
ſphere is moſt loaded with tranſparent vapours : but this is 
agreed, that, when meaſured by the teleſcope, no variation 
of diameter can be diſcovered. „ 

The mean apparent diameter of the moon is thirty-one mi- 
nutes, ſixteen ſeconds; her ſmalleſt diameter is thirty-one mi- 
nutes, three ſeconds; her largeſt, thirty- one minutes, thirty- 

eight ſeconds. | 
We will next, if you leaſe," FIR over the ee from the 
ſun to the planets. Vou will remember that we are not now 
(as before) ſurveying the planets from the ſun, but from the 
act: and therefore we may, without offence, adopt .what- 
bl 7 ever 
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ever notions of the n of ele are not contradic- 
tory to nature and to fact. It is uſual to denominate thoſe 
| planets nearer to the ſun than ourſelves, inferior, and thoſe 
further from the ſun than ourſelves, ſuperior. The inferior 
planets conſequently are Mercury, and Venus. Theſe have 
' ſo many appearances in common, that when we have attained 
a diſtin& idea of either, we have little to add ee the 
other. 
I ſhall now requeſt your attention to what is common to 
both, (1.) The courſe of their motions being within the courſe | 
of our motion with regard to the ſun, it will naturally 
happen that they ſometimes are exaQly between the ſun and 
the earth, ſo that looking to the ſun we ſhould (ſuppoſing their 
light ſtrong enough) ſee. the planets alſo; and this muſt 
needs be their neareſt approach to the earth, or Peri-Geo (Ge 
being the Greek name for the Earth—Vide | a ſimilar expla- 
nation, page 65); and not only may the planets be thus in con- 
| Jund#ion with the ſun, but if the conjunction be abſolutely per- 
elt, a line drawn from the ſun to the earth, will paſs through 
the body of the planet; hereby the planet intercepts ſo 
many of the ſolar rays, as are proportionate to its magnitude, 
and eclipſes to a certain degree the ſun from us. This paſ- 
ſage of a planet over the face of the ſun, is called a Tranfi, 
and can only happen to inferior planets. Thus, Venus may ſee 
i a tranſit of Mercury ; the earth of Venus and Mercury ; Mars 
orf theearthalfo, and fo on. But Mercury never ſees a tranſit 
I of Venus, becauſe the path of that planet never lies within 
(but always without) his orbit. Tranſits are very rare. 
. ) We have ſuppoſed the planet between the earth and the 
. fun 
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ſun (this is called an inferior conjunction); but it is evident, 
that the ſame planet, in purſuing its courſe, muſt ſometimes 

be beyond the ſun—from us: ſo that the ſun ſhould. be be- 

tween us and the planet (this is a ſuperior conjunction), in- 
ſomuch that the ſun may paſs over the face of the planet, as 

before the planet paſſed over the face of the ſun. When a 

planet is thus ſituated, the effulgence of the ſun's rays pre- 

vents its being viſible in any degree whatever. There are 
therefore two periods at which the inferior planets are to us in- 
viſible, i. e. the conjunctions, when the ſun's rays are coincident 
with the planet, and too powerful for it. Add to this, that 
in the inferior conjunction, the illuminated face of the planet 
being turned toward the ſun, the dark part is conſequently 
turned toward us. So that theſe planets pretty nearly reſemble 
the courſe of our moon, being new (or dark), horned, half- 

"Bight, full, and fo on, in the progreſs of each revolution. 

If the earth was not-herſelf a planet, but fixed, theſe con- 

junctions would happen in every revolution of theſe planets 

round the ſun; but as the earth moves as well as the planets, 
conjunctions can only happen when two planets are in the 
ſame part of the heavens, ſeen from the ſun. 

But though the earth is a planet, we will for a While 
ſuppoſe her at reſt: thus ſituated, we attend to one revolution 
of the planet Venus; and we note, that ſhe firſt paſſes pretty 
briſkly in her courſe, according to the order of the ſigns; but 
in a little time her pace ſlackens, ſhe ſtands quite ſtill, then 


ſhe returns back in her courſe, till again ſhe ſeems motionleſs, - 


from which recovering ſhe reſumes her original progreſs, and 
| again 
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again A abebe 3 in the order of che Ggns, "This ihe neceſs | 
ſary effect of her circular courſe. | An. 
To render theſe appeatances Ain e 1 e. how 4 
wheel, which I lay flat on the table; then erecting this 
Wire upon any part of the circle (or peripbery) of the wheel, 
I put on the top of the wire a ſmall object for convenience of 
ſeeing it; now I place a candle on one fide of the wheel. 
trace, if you pleaſe, the ſhadow of the ball on the wainſcot, 
as I turn the wheel round the ſhadow moves firſt (you fee) to 
the left, then it returns to the right, at each revolution of 
the wheel; and at each extfeme. it © hogs? to move wi Amir 5 
madd velocity. N 
» The inferior e can never by: very. W FR ery 5 | 
the ſun, but their greateſt diſtance from him will always be 
- proportionats-to-the confined dimenſions of their orbits: thus 
Mercury, whoſe orbit is ſmall, is ſo conſtantly a neighbour to 
the ſun, that he was long unyoticed by the early aſtronomers. 
He is only to be ſeen for a little while after ſun-ſet, and a 
- little while before ſun-riſe, and always in that quarter of the 
heavens where the ſun is, inſomuchy that during a great part 
of his courſe, he is obſcured by the ſolar beams. On the 
ſame principle Venus, though ſeen later in the evening than 
"nag (her w_ — larger), yet. aways ſets. before * 
If ſuch pebitarigter in "this clo of thel# — are not 
falficient to prove that they revolve round the ſun, yet I think 
we may defy the acuteſt maintainer of that ſyſtem which ſup- 
pas: them to 1 round the earth, to account for them 
| fairly 
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bal nor is it Eb on wy Chants to; account fi the dif- 
. apparent magnitudes of theſe Planets, in perigeo and 
Venus, when neareſt to the earth, is as ſeventeen in 
8 but when furtheſt from the earth as only three. 
. is in e to his diameter: in apogee, as fourteen to 
. 5 5 
F We. wall now; if you — 2 turn our attention to thoſe 
plavers,. whoſe. orbits being without ours, are termed Superior 
Planets. Theſe have, in common with the foregoing, the apfr 
pearances of heing progreſſive, then Qationary, then retrograde, 
and ſtationary again. -They are alſo in ſome parts of their 
orbits nearer to the earth, in others more remote. They 
differ, . in that. they can never tranſit the ſun? s face, or be be- 
tween us and him, A conjunction of a planet is, when the ſun, 
that planet and the earth are in one exactly ſtraight line: 
but, as ig this caſe, to trace the progreſs of ſuch a line, we 
muſt, to view the planet, turn our backs on the ſun, this! flitu- 
ation of theſe bodies is termed Oppoſition ;_ the proper conjunc- 
tion of a. ſuperjor planet, being only when it is behind the ſun. _ 
We ſuppoſed, that while an inferior planet went round the 
ſun the earth continued ſtill ; let us now, if you pleaſe, change 
the ſuppoſition, and imagine. that. while the earth revolves 
round the ſun, a ſuperior planet (Mars, as being neareſt). re- 
mains permanent. The effect would be, that when the 
earth is fartheſt diſtant from the planet, the planet would 
ſeem direct in motion (i. e. according to the order of the ſigns); 
as the earth advanced in the furn of her courſe, as we may be 
allowed to call it, the planet would ſeem ſtationary, and 
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When the cirth was in her . Eater, the planet would 
ſeem” retrograde. You eaſily conceive” theſe variations from 
= I have already faid. And you will pleaſe to remember; | 
that as neither of theſe bodies do in Ker and fill, = 45 # 
| Name will be proportionately varied. 
| We have heretofore obſerved, that the ſmaller the orbit of a 
planet, the ſooner it accompliſhes a revolution: Venus, for 
inſtance, who finiſhes her courſe in ſeven months (while t the 
earth takes twelve), will be advanced ſivè mon ths! in another 
courſe, by the time the earth has concluded her old one; as 
the earth will complete a whole revolution, and almoſt a "fe. 
cond, while Mars is fulfilling his orbit. Thie difference of 
the apparent velocities of two planets, is uſually calculated, by 
ſuppoſing a ſpectator in the fun to obſerve their revolutioris; 
and to eſtimate the daily difference of their motions. | The 
daily mean motion of the earth, would appear to ſack" a 
5 ſpectator to be Hfty- nine minutes, eight ſeconds; the ay 
mean motion of Venus, one degree, thirty-ſix minutes , Eight 
ſeconds ; the difference thirty-ſeven minutes: now, therefore, 
as thürty- ſeven minutes is to the whole circle of three hun- 

dred and ſixty degrees, ſo is one day to the whole courſe of 

Venus, till ſhe returns into the ſame relative ſituation to the 

earth (conjunction if you will), which requires about five 
hundred eichty-three days. The daily mean motion of Mars 
is thirty-one minutes, twenty- ſeven ſeconds; and the earth 
takes to recover any given ſituation with reſpect to Mars, two 
ee and 77851 988750 The mean motion of Jupiter i is four 

| miüutes, 


c * 


minutes, fifey-nine ſeconds aally : the interval (of a conj unc- ; 
tion, &c.) is one year, thirty-three days. The mean motion 
of Saturn, is two minutes daily: the interval, one year, 
thirteen days. The motion of the Georgian planet 1 is ſo flow, 
that his places are ealculated only for one day in a fortnight, 
during which he ſcarce ſeems to change place at all, We 
obſerved of the inferior planets, that they ſhew to the earth 
the ſame 'changes in their lights as our moon does; the ſupe- 
rior planets never ſhew Tuch changes, but conſtantly ſhine 
full, except Mars, who is much darkened when in quadrature. 
Tf, Lavies and GENTLEMEN, we had actually winged our 
Way from planet to planet, we might have pronounced de- 
cifively on their properties and natures, and might have aſ- 
certained, what now we can only conjecture and ſuppoſe. 
It was not ſo proper in our laſt lecture, to deal in conjecture 
and ſuppoſition; but now that we are upon earth, we muſt 
mingle ear th- like uncertainty with much of our information 
reſpecting theſe objects; and we may do it with the better 
grace, ſince experimental Knowledge will not be expetted 
em ö i 

| Mexcvuxy is fo ſmall, 1 diſtant, and fo near the ſun, that 
little can be added to what has been already hinted. | 

Of Venus we remark, that we can ſee her longer than 
we can ſee Mercury ; 5 the is ſometimes viſible only in an 
evening, and then called the Evening Star, or HEsyEnus; 
ſometimes only in a morning, and then called the Morn- 
ing Star, Luciyes, or Phosphokus: : that is to fay, before 
Her" inferior conjunction with the ſun, ſhe ſets after him; 
| .* «-afiher 
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0 after her canjunAtion, Ra riſes 1 him, and increaſes the 
tire of her appearance above the horizon, according to her 
| diſtance from the ſun. The ſplendor of this planet! is + lively, 
ut at at certain periods of. her revolution he is viſible. even in | 
the day-time: and her light i 18 often brighter than equal 
or of light on the ſurface of the De 
Of Mars 1 ſhall not add to what I have FM obſerved... 
8 Jvrxxan is of ſo great magnitude and brightneſs, and on 
account of his ſyſtem ſo 1 important. that he muſt not be paſſed : 
over. in-filence. It is a 1 4 pleaſing fight through a teleſcope,” 
to obſerve, this planet with. all bis moons about him, like a 
parent whoſe children, are conſtantly e nployed 1 in his ſervice. | 
Theſe moons, like our own. are eclipſed by paſſing. through 
the ſhadow of their primary; 3 as at, other times, their pri- 
mary receives ; a ſhadow from them. Theſe eclipſes have been 
5 Propofed : as S | the readieſt way of determining the longitude on 
the earth; 3: and to, them v we. are indebted for the firſt at of 
the travelling > of light. [Explained o, on the plates. Y 
The fy of SATURN, is one, of thoſe wonderful con- 
trivances which « contemns the rte of human ſkill: what lit- 
| tle we know of him (and bis diſtance precludes the expectation 
5 perfect knowledge) « excites our admiration- As ſeen from 
the earth, his moons are extremely ſmall, and only to be diſ- 
cerned by the beſt glaſſes, and in a favourable ſtate of. the air. 
The appearance o of his 1 ring 18 conſtantiy varying, as it is more 
or leſs oblique" to our view, and to the ſolar rays; Which 
1 ſometimes illuminate the upper, ſometimes the under ſurface 
EE . 'of: it, but which, when PT ſtrike e its edge, are not re- 
| Sf 3h | > - BeQed., 


£51 


2 acals vid, Wc Nzengrh to tranſmit light throughout 20 | 
interval ſo prodigious.” 5 

| After ſurveying ſuch an . ebmbinatiba; of wondarfiit 
Arudturesz after having traced the principles of their revolu- 
tions, and ſomewhat in ſpected their appearances; it would be 
13 almoſt criminal in us to deny our improvement, as well in 
| morals, "as 1 in Knowledge; for ſurely, LAptzs and GENTLE= 
MEN, £ be Variety, the order, the beauty, the conſtancy, the 
utility of. theſe planetary Busen, cannot be e without 
conſiderable | emotion of mind. 

Wea are taught by the higheſt authority, to look on all man= 
Kind, 5 brethren; - all. mankind on the face of the earth: I 


may J\ ly « 


tl extend the precept, and regard as brethren all who 
tread. the ſurface of our neighbour worlds. Need I ſeruple 
to confi der theſe worlds as ſo many reſidences of intelligent 
beings? I think not: how nearly they may be allied to our- 

ſelves in nature, we muſt ever continue ignorant; yet, in ſome 
reſpects, the ſimilitude f is undeniable: (1 .) By the reyolutions 
of each globe on its. axis, they, like ourſelves, poſſeſs the vi- 
ciſſitudes of day and , night ; for what imaginable | reaſon, but 
to diſtinguiſh the periods of labour and repoſe ? Like ourſelves 
they need refreſhment z\ and to them, as to us, the luſtre of 
the day, and the tranquillity of the night is grateful. (2.) Pro- 
vidence has Kindly furniſhed them with numerous ſubſti- 
tutes for the ſun, that their night may never know the 
melancholy of total darkneſs, and may often be enlightened 
by ſeveral attendant, ſatellites at once: does this imply, that 


NN ceaſe not their ſtudious oontemplations, but as well by 
"0 


1 9s * 
his 2s ; by day, prolovg thei? reſearches into en 
and ſcience ? Or, is this favouring diſtinction diverted by ava - 
iy rice to ſerye its ſordid purpoſes? to whoſe afdent purſuit of 
Wealth the day is too ſhort, and who includes in his graſp the 
| additional hours of night, It 18 probable, 1 ay, they | have 
among: them buſy ſpirits to whom the day is. inſufficient, who 
add ſtore to ſtore, whether of wealth or Knowledge, whether 
of fame. or 'of power. When acquired, do they retain It f— 
Perhaps, like us—they die. This I think certain: atten- 
a dant ſatellites are uſeleſs to a barten planet, 5 ( 30 They! have 
alſo a variety: of ſeaſons ; ; in Venus very. conſigerable ; f in Ju- 
piter, ſearce, ſenfible as to length of day and ni ight, but pro-: 
bably very different as to rain, &c. _ Fat They Res ſea 
| and land for thus we account for er ſpots 3. the bright 
ones are mountains, the dark ones waters ; 5 and much as 6 
Atlantic HOeean, with a lage iſland; in it, might Wy 
| them, are, ſome of their appearances to us. | BY = 

Shall I he permitted to trace a kind. of connection (an ima⸗ 
ginary kind of connection 1 allow) which circulates around | 
us: two perſons who dwell 3 in the ſame fleet, thou h perhaps 
not intimate, vet if they meet at the further end pets the town, ; 
they acknowledge each other as neighbours : 7 two 'townſmen, 
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at en AVON. of the e conſider each other : as fellow- 
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in Saur, they 62's (probably 11 the idea of Mer ori- 
Sina 
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fixed far, a en Fives 9 5 —. 5 108 ga. 
korn, Leun bey not aflociate by, planetary connection, and 
urge at a reaſon, ag he belongs to gur ſyſtem !? How CI 
tenſive in the Human | heart is op principle Lf Gif! ! OUR 5 
N Pen de 180 £31341 {> hor d- WER in 
: various pfoviſiong m hh by ous common Arth for the 
ge of f his yarjous works, ſhould excixe ng fyin pur 
eltern but alſo our, dep endarice,and truſt. Infinite Wiſdom 
AP. e nor waſtes, itz r Jo A langt ſo 


un; as Mergyry, it portion of Glar light is abug- 
1 agoquate t to every, want. of ;its inhabitants, inſomuch, 
that probably, its abundance is oor Mercury therefore 
_ requires no moon, it would be fi uperflyey s; but let inhas 
bitants of earth accept with N49, the ſervices of 
that lucid ovb Hi Was on thai which:diffipites the ob= 
ſcurity of night, and thadowy-1es'of this tel r things.” 
Planets more diftdnt ff the ſclar Are, Enjoy ye et greater 
attention; dur moons, inſtead of oti6h Ur if four be infuffi- 
cient, behold vaſt ri ring of light; an atmoſpher of luſtre! „ 
When 1 have heard. the "Air ac of Tories, ar- 
raj ed, how, have T 'withed that ſueb perſons had 
on the *conffitutjon f things! What! vain 1 "Tab Alt chou 
5 diſplace the , .appo Pendl ents of Omniſcien e ay u diſe 
cont ented with 75 7 al of thee 9 ] R 
control the ore ange of Heaye Ki Pom 5 "Xo his a- 
| ww. and beltow them or In Ve! W 
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1 woah, ig intattefllioh to both nides f out & — — did 
-weTe Hohety out on ädvantagt ges, AF vers we ai | 
with the draw- backs on our neighbour's appare e 
En And diſrontent would nearly Van „ 45 euch . 
8 the bttewble i bear A Beck extfors! 98 16 
git Aue len iu 4 nike N Mertury, alwa ways 10 f _ 
and britifancy 4 but” hok 133 of "Earth b. | 
extreme Juffre P ft would probably kequiire! peculikr 5 * 1 
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/ Gree 1 ame Ns 18 & ht to he from the, Hebrew, 8 
2 LI 4 1 4 11 I 
I, one 'of the 1 115 80 by oft ancient Hebrew name is 
f 2 * Ames of CLONED T7 
Semi, a „l. fe A Erba —ef the Creator to the er crea- 
40. e | | 


tion. 
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den- Thin = 
both im Woe” % TT Fler Hebrew naß, E2hyd 8 1 
nate a 2 fide IR, Tyan 9 n Winer 
g ſignifies to refrelh Aer y: Was Siga 2 s VO 1 
from his vivid Lüſtré 1 Wend 8, 2 "the morning” ſtar I 
6 Phoj Bors, the harbinger of light, when the riſes it a morn- 1 
| ing 'before the ſyn: Hafer, when ſern after "A 
evening. Mars wWas terme Pyrois, flery; 65 0 His kedim e 
i appearance, which moſt, if not 411 nations,” have noticed; 1 
Jop iter was called Phactor „ brilliant” his ancient Hebrew 
name 1 thought to have been Gad! Serben is in Greek „Kronos, 
ime, hinting. at the length, of his Period. Tn Hebrew, Kbiun, 
; 1 is clear from hence, that theſe Planets were not origi- 
; y regarded : as "deities; 0 conſidered as reſidences 6f ſuper®” 
ET: 7 powers; but by degrees,. 4s idolatry became general; 
| the memorials of great princes who were men of tenown, were 
transferred to their cuſ tody, * and theſe feds” were dedicated to 
them reſpedtively. | N YI is n obig £1 a 
18 is curious to trace the ee of AH ; of which Zü- 


bülm, or the worth 


þ 420 1 D 
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lip of the' Hoſt of Heaven, is certainly the 
moſt ancient branch. We have already noticed its preva- 
lence with regard to the Tun, whoſe invigorating influences 
ſeem to have given ſome kind of ſux pport to the practice, eſpe⸗ 
cially,” as we may ſuppoſe. it: to have been introduced at firſt firſt t N 


4 


in the form of ſimple 91g perk 1 3 
The moon ſeems next to haue ngaged the aeg v of 
mankind very naturally. 1 ? Fm i 


Without offering the leaſt b vindicatoh of ths abſurd im- 
pieties 


| N 24 15 a 5 of 


22 E r 


1 iſhrude in 1 il 6 LA 
Xe 


ho, hoped kor free reſpira- 
nothing could be a greate er 
OY indic cated i its A approach; j 


2 ** | 


2 more general gratul ation: 4 


= more "Er 46 "the. havnt = A eſe countries Rory, in the 

oO open fin en ky Oe i es. they foon contradh 5 Oo 

3 paintance with HE Lars, ga m Dames, per haps ad | 
ir fayouriges, admire: their h 

fairs went! well w hen fog r appeared, chen fancied: its in- 

N and glided into — : For let it not be ſup- 

poſed t that che ay an mind could ſuddenly fall 5 into o <> 4 


228 14 


og 08, abſurdity: e 5 "by degrees, put on firſt faic 
apf Ara Wet, aſſume a a ple eaſigg gviſe, become an angel of 


lig! ; ch zen, gra radually, en Hep, ge e alarm, 
without 3 ek. decline dur it ative dect but, when by 


t, ik has „Sined fire. xd. 1 by cuſtom ; ; 1 * 


*. 


* 


Thall {foe its eres Let * erefe re, my y auditory member, 


BH that. even idolatry had at firſt much 10 recommend it it, and the 
F commencement was not apparently  connedted with t | the cloſe. 


1 nd heartily 7 Fiſh. Fhege 829 TY ue 80. remains of 
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dach Al — we ld then ug long, 


be peſttrad wir s and fortune-tellers, and e 
juror miglie be crumporteu as he deſerved The nat 


fluences indeed of the ſun, I allow; they are many; end, 


werful ; thoſe of the moon are confi derable, and undeniable. 
Thot of "the planets are. by far too trivial on the whole globe, n 
to N 0 ee on the fate of individuals, to rule particular i 


| parts of the dy," © or to dominate over ſuch « or ſuch regions 
of the human frame. 'We have indeed been told, that 8 a 5 


Re 45 +; ; (L163 7 4 2 Suit 4 10 + . o* 
W women go n „ {7% 100 2 : 7 . 
Ide Rats are more in fault chan 25 a ee 


And | 1 82 fo metithes: ; 4 fimpleton conſole! bimſel finder | 
a miſc] ier, that « it was his ill ſtars, how could he help it?“ 
But x we ; have, ſeen this evening, Lapis and GENTLEMEN, : 
. that thoſe o f the ſtars, whoſe | power may be ſuppoſed ſtrongeſt, 

| hey ecken of their own to mind, "and whether hot, or cold, 


iſt, or dry (of which we know nothing), they engage their 


2 | 


* s in the ſervice of their own inhabitants, 


Wit out  dependance on the ſtars, or fear of their i malignity, 0 


let us employ our talents as rational and immortal beings, ; 


who are to be applauded or condemned by their own beha- 


viour 3 let us remember, that as he who 18 found ultimately 

a wiſe man, will not be deprived of the reward of Bis wWiſ- 
dom, under the plea, that he was indebted for it to the ſtars; 
ſo the fool ſhall ſuffer for his folly, nor will it be deemed his 


Juſtification, oy he thought his fate goons his ll-luck! his 
; 5 Hi | 
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: JexsCBELL has discovered 5275 if not more fatellites re- 

5 Folei ng round the Georgian planet ; it | le that more 
+ 5; N 33 855 F 21 9 : 
may hereafter be a aſcertained ; 8 1 ly, that ſome 


advantages of conſtruction in it FN or. ariſing from its at- 
 rendants, compenſate for its. ſo much:greater-diſtaties than 
Saturn from the fountain of light. J. B. The difference 
of light ariſing from the diſtances of the planets from the 


e 
#1 5% 


wi fun, 18 prohably much leſs. than is ag 50 
1 of ſeaſblis on, the earth; ſo that if Mercury be ti | 
| the brilliancy of a ſurnmer's noon, atürn, and the corgian, 
may be thought at leaſt equal, to a ; cloudy or hazy day Yo. con- 
' fequently they have lig] kt amply ſolficient” for all the 10 rpoſes 
— of life, ſup pe poſing their atmoſpheres, to be fi lar te > ours © but 


E 3 they may be varied ſuitably to 'Gituati 8 u, admits dot of 
| ED doubt. ; 6h +4 mo | Ih LES * 133 8 2 % $35 5 v7 
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ee on the PLATES. 
| Belonging to LECTURE V. 


PLATE IL. HARVEST MOON. ; 


L dio, . The courſe of the moon varying from that of the 
 ecli iptic ( 4" 4 and the ecliptic varying no leſs than twice 
o 30 at one ſeaſon than at another, it is natural to infer, 
5 Kat the moon's appear, nces muſt be affected with corre- 
* A diverſity. This figure is to be ſuppoſed a view of 
3 eaſtern hemiſphere of the heavens, in which, by the 
rotation of the eurth, the moon riſes (on the horizon H of a 
a1 ſpectator) parallel to ſuch rotation: now, according to the 
obliquity of the moon's courſe, ſhe will come to the ho- 
rizon ſooner, or later; for exam ple, if her courſe be in the 
dirkction A, % and Taſk nig ht at fix o'clock ſhe roſe at Y (in 
the 1 ſhe will abt riſe at g, from which / being 
but little diſtant, ſhe will be but little [iter than laſt night: 
but if her courſe was from A to a, it is clear, that though 
laſt night ſhe roſe at 6 o'clock in Y, yet to-night it will be 
much later ere ſhe reaches the horizon in B. Every night 
the moon, by her ordinary courſe round the earth, riſes later 
and later 13˙. | 


A; this ſubje& is curious, and conſtant ever year, more or 
leſs, yet not much underſtood, we offer everal hgures for 


further elucidation, | 


Throughout theſe figures, HH is the line of the horizon, 
EQ the equator, Pp lines parallel to the equator, N the 


north pole,of the . S the ſouth pole. 
y,* ws > Fiat; 


ol F. Firſt, we with to condi the afferent ſituations of the ecliptic * 
itlelt, in different ſeaſons of the year, ſuppoſing! the moon 


actually in the ecliptic: next, to add ſuch deviation of the 


moon from the ecliptic, as correſponds to her actual track. 


Fig. 2. The ecliptic (ww). in its hi gheſt poſſible. n; ; 


the track of the moon ABCD, : hn ſoquerthy ſhe is carried 
Fa under the horizon daily; and to riſe on the line H, 
equires a much longer time every 1 night. As, if ſhe roſe at 6 
Sclock at B laſt night, ſhe will at 115 o'clock to-night, be at 
Ws conſequent! will have the ebnſiderable_ interval C y to 
| Paſs over, ere he can appear at the horizon: moreover, as 
ſhe declines towards the ſouth pole S, the will be longer and 
longer every night ere the is viſible to any northern hori- 
zon. This, therefore, 1 is the leaſt favourable ſituation of 
the 1 for a harveſt moon in the northern hemiſphere. 


5 3. Is the Wert of the former figure: the ecliptic (=) 


eing very low, and the courſe of the moon ABCD, tend- | 
ing toward the north; ſo that from C to f, is now a very 
ſhort diſtance on the 15 arallel P p 80 that if at {ix o'clock. 


._ yeſterday ſhe roſe at B, it will 1 not OP minutes after 
tx pig ere the riſes at 5 


Fig. 4 . Repreſents a a more La latitude R England, 


21 is among the ſtrongeſt proofs of the beneficial variety 
of the moon's motion; as in this ſuppoſed latitude (665, 300) 
the horizon evincides with the ecliptic, the moon will be 


ready W riſe upon the horizon, for ſeveral evenings toge- 


ther, A BO D, long before the 1 18 . if not 


immediat- as the ſun dethness. + 


O 


F We have only to add ihe Mes” that ſhe is now full, . 


we lee how beneficial her early riſing 18, eſpecially if it 
— 


i 


# 


= 0 103 1 


Fig. 5. In fig 2 arid er conſidered the cl of 


8 at that ſeaſon of the year (autumn for inſtance) 2 
when her light is moſt” wanted (becauſe of the important 
buſineſs ſhe contributes to prolong), and when the 
| ſun is not longeſt above the homzon. The ſuppoſition of 
being at full, implies her oppoſition ; ; conſequently the 


is ready to riſe as the fun i is about to 71 in the _— part | 


FN of the heavens. s e e Sa 


Rf bas 1-9 5 Ty 
$314 73#e 
> +4 14. 


This 1s the favourable Srugrion- af the ecliptic about the end 


of "Auguſt and amen of September - "Ts : 
F - N 
16 Weben 
as coincident with the ecliptic; but as her courſe really dif- 
fers 530 from it, we muſt now add thoſe 5?, in order to at- 
tain a juſt idea of her variation. In this figure, it appears 
that _her declination is yet more 3 than in fig. 2. 
by 5?, conſequently, any given point (as C P) on her courſe, 
is, by that addition, yet further from riſing early on the 


8 horizon 12 the e than the coliptic itſelf (® vs 0. 


ww 47 


In 8 6; the 5 » which in the former figure were iujutious 


to the e horizon (and beneficial to the ſouthern, 
where they are by very much moſt wanted at this time), 
now contribute greatly to her early appearance to us; C 
and D being little below the horizon, and the moon in thoſe 
ſtations having little diſtance to advance ere We Peretive ber 
refulgence. | 1 TM Eb 


* 1 
— 


The intervals . 1 ws ABCD, ee, | are Beater? in 


theſe figures than in fact: to render the ae 
more ſenſible to 0 e 


; 4 ; 
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In ab Bega FIERY (E oY is ſuppoſed. to 10 at: Teſt, 
while the planets Venus (V) and Y (M) perform 
their revolutions. The diſtance from the An 68 Jo E 1 is 

divided into ten parts, as hinted p. 64 ; at the fo 
laced Mercury, at the ſeventh Venus. To begin withM : 

2 1 ſhews that planet in conjunction with 8, from whence 

he rapidlyadvances towards Ma, where he is diſtant from any 

interference of the ſolarrays ; ſo far he appears DIRECT in 

his cburſe: as he advances to a, his pace ſlackens g and from 

to though he really moves, yet to E x he appears without 

motion, i. 6 $TATIONARY:: from 6 to M 3, his courſe. 
bees to E 1 to- return hacks from Q' toward mn, and * 

E 66+ contrary to the order of the figns, Or > \REYTROGRADE : ; 

at Mg, he is again in conjunction with $, and continues 

5, | | | {etrograge till he arrives at 4; here he ſeems ſtationary | 
- while moving from Ato e; n he again becomes dixeęt 
oy ia motion to M ee be to. the 9985 of his A 


| be % | $30 911 


1 mn . has n a Vs FR” ee 3 
e Aationaty, (in among the ſigns) from V 4 
_ to VG retrogtade, ſtationary at V6, and From moe Wein : 
3 | dien. 5 £ ; Ws 1 . 1 
=: 370 1 
With . the more or let Hig e appearances os b 
' theſe plaſſets, it is extremely cles, hat at V 1, the Whole 
of the illuminated part gf the planet is turned towards E 1, 
but the ſuperior blaze of light tranſmitted by 8, entirely 


e and drowns/1 Its. e He: 4 Sr. * _— 
; O 


LS 


dee 2 
* 3 
R 3 


0 


— — — ——— — — 
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ol its light reaches E 1, yet beſide the noighbourtnod of S,i it 
is by very much furthe diſtant from E i than in Vg or V4 
add to this, that in VA it is ſeenby E 1 as if further from 
8, than in any other ſtation (and a line drawn to any other 3 
ſtation (as V7). muſt of neceſſity appfoach toward 8); at - 
VI, therefore. (or. perhaps more preciſely fomewhat nearer 
to V 5), its! ht is moſt ſplendid; and in this ſituation, 
Venus is a moſt glorious / wg her light is even ſtrong enough 
to bo ſeen, in the day-time, and at night to caſt a ſhadow 
from objects properly ſituated. That at V5, the dark fide — 
of the planet is turned toward E 1, is evident by the figure; «© | 
ſo that ET cannot expect her now to be viſtble. At V 6, as 
at V 4, ſhe is extremely bright, although barely half her | 
enlightened hemiſphere be viſible to E 1, as appears by«the 
line 8 A. At V 7, three quarters of her enlightened he- 
miſphere is viſible ; but ſhe ſhines not ſo bright as at V 6, 
for reaſons already given, viz. her diſtanes from E 1, d her 


1 app enk approach, to 8. 


The fig ure alſo evinces * the * variations muſt oecur in 
M, — Moaws more clearly diſcernible in V | 2 


In tracing the courſe of V, we ſee ſhe is at V 5. dark: at t U 6, 
half light; at V 7, advancing towards full; further ads: - 
vanced at VS; full at VI; leſs light at V 2, and V3; 
half light at V 43 and decreaff ing in light, till ſhe reaches 
Vs; — in the courſe of her orbit the Phaſes of the 
moon. SA 
It is worth noticing the Sifferent places of a planet fo from 
the ſun (i. e. its Heliocentric place) and ſeen from the earth 
(7. e. its geocentric place): as at V 6, the firſt is S A; the 
latter, E B. The heliocentric place of M 4 is B; its geocen- 
tric place nearly C; and ſo of others. | 
4 A 


1 2866 U 
As a proof of hs truth. of theſe Rig it remains to re- 
mark the apparent bulk of theſe objects, as ſeen from E : for 
it is evident, that VI is ſo very much fürther diſtant from 
E I than V5 is, that ſhe ought not to be ef equal dimen- 
ſions: and this is the fact; 5 being largeſt of all, and 
the planet decreaſing in gerede as ſhe approaches W 1, 
c tee ſhe is ſmalleſt; This reaſoning may alſo be inverted ; 
if VI is ſo much ſmaller than V'5, her diminution proves 
ſhe is further diſtant; if ſhe is further diſtant, ſmaller, full 
enlightened, and al ſo in conjunction with 8, it demonſtrates 
that her courſe is round 8, and that it cannot poſſibly be 
round E, or round 78 other centre than 8. The fame | rea- 
— ning applies FR” I THE DLO + 
* ied. lere taned ning 
This s plat alſo kines at a mt. appratarits of the planet Maxs 
(W). When the earth is at E i, it ſees Wall acroſs 3 
yſtem; ; a diſtance very remote indeed! conſequently we 
may expect to find him ſmall: but when the earth in her 
courſe arrives at E 2, W is by much larger and brighter. 


— 


be foregoing reaſoning applied to this article, proves that 


Mars circulates round 8; and by conſequence the other 
| . alſo. LEH „ ; 
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| AS ocular demonſtration. Fapports theſe 1 W 
- THI. and IV. are copied from Wente the aſtronomer, 
. who drew them rom the planets themſelves ſeen in their 
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WS or MERCURY. ; Gh u. MI .: 

: 1 a little fronk M. 4 Pan and E Et 
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1 VIEW 


Ga a 1 je: planet M 


M43, DEF Wee 9 . l 
i e ee 
$7 8 3 Lis * : SF 
| VIEWS-op VENUS! (Plate v9: 1 36 * 
111 52 V. 44 ( . 85 i . 421% SY £4 $70OLT 21271] * 


Theſe tree views exhibit a conpletht cots of this lite: 
Az in her {progreſs between Vg, and V6; D, at V6; 
E, between VG und V 7 3' G, at Vy; H. at V8; n 
VI; K, about V4 Land M, advancing to v $3 the light 
- fide. is reverſed in the three laſt letters. Fig. 10 may be 
conſidered as that phaſe of Venus, when her W is aftally 
moſt brilliant ſeen from the earth. 110 
N. B. Theſe: figures are all ſtruck of the hack Amen ons; it 
was thought unneceſſary to vary their ſizes, as it eee no 
Proof that e e e them. n 


7 F 
Fig. * i al we 7 cokien PN Jenes to FINS the 
courſe. of this planet s rotation: a6, the perpendicular; 
12 34, a ſpot Ge traverſing her ſurface ; ; 1 and 2, the ſame 
ſpot advanced, actually ſeen by Caſſini in one morning; 3 
and 4, inſerted by implication, to complete the rotation; 
- which appears to be wm out ſeven degrees from the 
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| at reſt | 18 Eart performs one 
. prion, 85 9 8 duften n the Lecture 
f 5 E I, will fee M among Ts firtfiartient of 


Marte to E a, M advances to ö; and from E 3, ap- 
_ 148 here he is Naticnary ſo long ak the courſe of E 
= 5 Gs a To before E 3, and.a little after E 6) nearly coin- 
IH jr a With g ſtraight line: but 23 E moves forward to E 4, 
Moves beckward frem c to b; . = 
js Teen In 4, fill going bach ward: | 


43 at E, We from B 6 to E he Gras gen me ine f 
in motiony 
extremes o 


advances to &; and from thence id u again. The 
dhe earthis orbit are the places where che planet 
M appears ſtationary; while E is in itz oo e 
= NM ſeems Kire@ 3 When E is in ts Lon em 
1 © retrogra de * 
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Fig 2. The former figure Rem oſed ( at} to e fat) the 
dbject to be fixed; but in this 1 bath bodies are ſup- 
poſed in motion. It is clear, that if Jupiter takes twelve 
Vears to complete a circle round the fun; one-twelfth part 
af a circle will repreſent one year's progreſs: during Which 
period, e completes a whole revolution. Let there- 

= fore the ſmall cirole repreſent the orbit of the earth; and 

* the part of a circle above it, marked 1 to 12, repreſents 

, dne yearly part of the orbit of Jupiter. Divide earth's orbit 
into twelve parts ( abcdef ghikim), each one month; divide 

alſo the portion of Jupiter's orbit into twelve parts (x 234 
41881 78 8 910 UL 32 each c one month alſo; and ſuppoſe Ju- 
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piter to be ſeen as he really would be, among the ſtars of 

the firmament. Trace the line to 1, the firſt ſtation of 
Jupiter, ſeen in A; trace alſo 5 through 2 to B, c through 
z to C, d through 4 to D, e through g to E, F through 6 to 
F, g through 7 to G; ſo far the planet ſeems direct in mo- 
tion; but every monthly interval leſſans from the foregoing, 
_ conſequently the motion of the 3 ſeems conſtantly to 
bs retarded (hitherto on the plate the times aye marked in 
| ſmall dots); * h 9 — the planet ſeems to 
return; from i alſo through 9 to I, the planet is rettogtade, 
and alſo from # opus 10 to K (theſe lines — 20h 
ſtrong, and continued on the plate); from / through: 1 to L, 
is ſeen a ſmall advance in his eourſs j m thsough 12 beings 
him to M, from whence he is ready to begin another courſe 
(ABC, &e.), being direct in motion (theſ&liues are marked 

in long dots). e eee eee ee een en en 


o explain fig. 3. we need only r6taatk, that while the earth 
in the firſt part of her courſe is really going from Jupiter, 
Jupiter ſeems to recede from tha earth ; aud the more He 
earth increaſes her diſtance, the further off ſeemms Jupiter to 
travel; but when the earth advances toward Jupiter, he 
ſeems to approach nearer; and to recede again as the earth's 
progreſs increaſes the interval between them. Such is his 
pparent annual track as ſeen from the earth; and twelve 
ſuch annual tracks complete his orbit. | . 
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| THESE are given to ſhew the appearances-ſeen on the body 
E of this planet through a teleſcope, and called his | belts, 


5 Sometimgg they ſeem as if united into breadth; ſometimes 


rtWtrranſverſe pots ſeem to form a 2 deren belt 
YH and belt; ſometimes. they . i 
= 1 and ſhew bricht f 
1 ſeem almoſt diff 
| clouds; and the b 
| | or whether th 
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rapid motion of the plane 
; by his moons, may be — J chan 2 | 
| _vim el ne 2.687 and are marked as they are uſually | 
anne nn g with that neareſt to the planet. 
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CETIT 1 JUPITER% MOONS any , 
VELOCITY or LIGHT. „ 


N 0 8 W S 46; e E, K 4. 83, E 4, this” aun of 
the eart ip AB the orbit of Jupiter, a Jupiter's firſt ſatellite 
"ſeen caſting a ſhadow (bc d) on its Te NE. g the ſame ſa- 

tellite ſuppoſed eclipſed by its prima which we 


_ - obſerve, that a, ſeen from E 1, e to olli its ſhadow 
(bed) falling on Jupiter, being eaſtward of it, ſo that it 
ſeems juſt to touch the diſk of the planet when its ſhadow 
1s at leaſt pafſed half way over it; and before the ſatellite 
is advanced to the middle of Jupiter, the ſhadow will be 
gone off at 4: but if à be ſeen con E 3, it will appear to 
go before its ſhadow, and will be paſſing off the diſk of its 
primary at d, while its ſhadow yer appears at c. On a 
fimilar principle the immerſion of , into — ſhadow of Ju- 
piter, is diſcerned from E 1 ; but its eme woo or exit from 
the ſhadow, cannot be ſeen, being concealed by the body 
of the planet : Whereas at E 3, its emerſion only is viſible, 
and "oh entrance into the ſhadow is hidden. This is regu- 
larly the caſe of the firſt ſatellite, and generally alſo of the 
ſecond ; but the third ſhews frequently both its immerſion 
and emerſion,” as 15, the entrance i is viſible, both from E 1 
and from E 3: as alſo is the exit h. As to the fourth ſa- 
tellite, it is fo far from Jupiter, that Jupiter's ſhadow is 
much diminiſhed ete it reaches it ; by which, together with 
wy t1clination of its orbit to that of its W it ſeldom 


4 1s 


R 114 3 . 


is « etipfed, but paſſes above « ſhadow ; or ſometimes, it 
ſuffers a partial eclipſe, as in fig. 2, in which remarkable fitu- 


wy 


ation it was ſeen' by CAssIxT. E 4 


== Tei is proper to obſerve, that the ſatellites vary in their appear- 

=. - - ances, ſometimes paſſing over the body of Jupiter as dark 

3 - | ſpots, ſometimes bright like himſelf; this renders it proba- 
ble thatyheſe ſatellites have a rotation, each on his proper 
axis, reby ſometimes that part of a ſatellite which is 

A. leaſt fitted to fas pre light (ſpotted perhaps with land and 

. water] is turned towards us, at other times we ſee that ſide 
moſt fitted to reflect light. This alſo vanes the brightneſs 
Lebe 2008s :, the fourth, which, is generally the leaſt, is 
. fometitnts.4 the largeſt of all; the third, which is ufually 
i Aargeßt, 18 ſometimes, leaks; and ſo * the others. {UH 


I The ze af the ſatellites ; is 8 half a diameter of the earth; 
the third rather larger. CassixI ſuſpected the firſt ſatellite 
to haye an atmoſphere; becauſe, r of it could not 
be ſeen, when he was ſure it, ſhould. have been on the diſk 
of > Jopiths if. it had not ry e ads the ſhadow of 


Wea are ent to Es - Catellites, 21. gelt p * that the 
* paſſage of light i is not inſtantancous; but thoukh. extremely 
=: . yet that it takes ſame time in, paſſinig from one place 
1 © -  -;tQagpier: thus, while EA is advancing towards E I (nearer 
to Jupiter), the immerſions more and more anticipate their 
— times, as calculated by their juſt theory ; ; whereas while 
E 3 is going to E, the emerſions appear later and later. 
The diſtance is ſtill greater between EA and E 2, and makes 
A difference of ſixteen minutes /ater, to E 4; ſooner to E 2: 


how is this variation to be accounted for? or what conſume: 
ſirteen 
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_ Gxtedn- minutes of time ? the motions of theſe bodies are =; 

doubtleſs exactly regular: ſimply, in fact, the difference of 

the diameter of the earth's orbit; in traverſing which, the 
light conſumes ſo many minutes. The firſt ray from an 
emerging ſatellite, is like a meſſenger ſent to relate the 

news; if we advance to meet him, we by ſo much anticipate 

the time of his telling his tale; but if we retire further from 
the place whence he is diſpatched, he youll needs take ad- 

| Gitional time to follow us. + „ 
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principle. to be * 6 this fa, bo. that. as.we ee 
_ the heavenly bodies only by their light, and that light has 
taken ſome time in the paſſage to us; ſo during that time 
the luminary has continued its progreſs, and is not 2 in 
the very identical ſpot. it occupied when its light was, emit- 
. |.» {Gs and ſent to our eyes: thus the ſun is perhaps ſeven or 
eight minutes farther advanced in his daily courſe than we 
| ſee him to be, and a fixed ſtar diſpatched towards us thoſe 
_ rays by which we now ſee it, perhaps not only months, but 
years ago; which time is — med in the 7 of its rays 4 
through an interval ſo aſtoniſhing. EY — 


The principle adopted for finding the longitude, by n means ol 

the ſatellites. of Jupiter, is, by tables calculated for any _ 

. certain meridian (as that of London) ſhewing their exact 

. Nation at any certain hour of the day (as nine lock in the 
evening). By obſerving, in Jamaica, for inſtance, the pre- 
ciſe time when the ſatellites preſent the ſame poſition to a 
ſpectator there, is found, the difference of TIME between that 

plack and London ; which ; is eafily turned into 1 749 * 5 

tl W ths allowing 1 55 to the hour. 
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THE pecu farities | of — 8 appearance, ariſe © 


fror the 1 2 p forin of that ap 
* 'whith, although at does not vary in itſelf, but always ffain- 
bare che ſame loeal Nation; on, Yet! reſents: to our bee ag. 


©" gular mutatign and diverſity. In this view the ſinaller letfErs 
8b cd,* te. bore the plan and ths ring, ſuppoſed to 
0 BeY een by a ſpectator placed at a proper diſtance, during 
on revolution. The larger letters AB CD, '&c. bew the 
et zure of tlie planet and ring ſeen from the earth, at cor- 
Ka elponding pe ods. The onbit of the earth is ſo ſmall in 
Proportion, that the fame appearances, very nei | rand 
themſelves to a ſpectator 1 in the ſun. 


: We obſerve, thar'v ö 
dhe thin edge of the ring (by the bye it is conjectured to 
be eight hundred miles thick) being turned toward us, we 
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4 — 


' Tee 
at the ring becomes viſible, and in this Wem; is (very im- 
0 Propetiy 7) termed” Hſæ (handles); becauſe it hHappened to 
| ſeen in this fituation through the firſt teleſcope of GALI- 
I 13.29, whobeihg ignorant of its progreſſive variation, likened. 
it to what it is now found to be totally unlike. At c, the 
og opens, and continues to widen, till it reaches e, from 
ence it as gradually declines through /, g, B, to i, where 
Haig fulfilled half a revolution, and being again in bs x 
node 
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hitherto the upper «(or northern tur "of che ring is 
been ſeen by us, ag alſo b == n; conſequently 
7 :08 F light bas hitherto viſi only th — but 


ECO under (or = 
ſlout part of he” ritl $>comed hag 
a — to enjoy che rays "ofyaie ful 

increaſe of the ring bes pe ind 306" fab 

the exact . che for ber ſe 
0 cOmunents. 1 . 
„„ ; ˖ . . Kt z ; ; 9 
Dr. cri weng er en bel in the interval be- 


e een, the "OE and*the OE 
F * 1 PLAN 05 eurer err or MOONS. 
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* Theſe are delineated accepting to the Eſtantes endend 
* p. 68; we know hüt 8 my befides'the ex 
"= moge of their revolutions. ep f 


The orbits of the kacelltes itcids WE the e er the 

ring (e. about 31 from that of the rimary), except 
the "kit, whoſe orbit inclines r, 13˙ 8. The echt of the 
fourth! is eeccntrig. W peg 
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. Ke zz 0 his s ring ; ; pes * 
| * 2 We never can ſee it in this Ru 
; Gfffcient to: verify. this repreſentation. *. - - 
ry, what may be e ELEVATION 


Wriznet, N the Earth ;. but 2 ade a node, 
ring iSigvidble, 7 22 4 indicated by a hade on the 
y gf the plantt⸗ pot a. 
Fig 3. Ae the king very di tindly; the ſun iluminating 
Its under ſurface, atid caſting a ſhadow upwards. 
5 Fig. 4. is, on the contrary, a diſtin view of the ring, the fun , 
illuminating its upper furface. 
| Fig, 5. View of the ring when: termed iſe : the northern or 
upper ſurface r N the ſhadow. caſt dowuwa dls, as 
B. plate VIII. after p ering the aſcending node. 
Fig, 6. The Anſæ all "The outhern ſurface 3 the 
ſhadow caſt upward. A. K. plate VIII. after paſſing the 
deſcending node. | 
Fig. 7. View of the ring in \ its extreme height of firuation, 
9 the under ſurface. As N. plate VIII. WE 
od 8. View: of the ring in its > 7-2, height of: K&iguati 
the upper ſurface, As E, plate VIII. a8 
The as diviſions, or darker bands on the ring in this view, are 
what have actually appeared in this fi tuation; they have 
en occaſion to think that the ring 1s double. It i 
5 ſuggeſted, that the ring has a rotation ; but this is Hot | 


. 


proved, nor perhaps capable of proof, even if it is fact, 
Fig. 9 and 16. are inſerted, to ſhew, that the planet has belts, 
or ſpots, or bands of ſome kind, on his ſurface : but theſe 
are not fullicrntly diſtinguiſhed to aſcertain any rotation. 
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TH is plate "AY 5 l of the original hte 

tions of the ſigns of the zodiac, to thoſe animals whoſe names 
they bear: it ſhews alſo their depravation into the charaQers 
now uſed, by the haſty copyings of tranſcribers, or un- 
- {kilful Adding,” The ſigris are always reckoned in the 


- order bee placed (corteſponding 1 with the Lecture, P. bs ) 


*4 a 10 10 5 31821 BIE. £373 1 33 Et 


a ) Anixe, the ram s horns, now ; marked * Y. 


101 2 THI Ii 1111 e +. " 2152 


(II.) Tavays; "thei young bull' head, now marked v. 

an) GEMINI, or the twins : this fign f is pai to have 
been originally the two kids, and is often marked by a 

42 character taken from two goats heads butting each other; 

but as the cuſtom of referring it to the human ſpecies 
is very ancient (perhaps as the time of deification of Caſtor 

5 and Pollux), it is here retained. The mark n is taken from 
the Grecian ſymbol of thoſe deities. The caps on the heads 
of theſe boys, are alſo Pager: to Caſtor and Pollux. 


(IV.) Cancs,' the crab, is here compoſed of the tail of a 
- crab, or fiſh of that kind, and the head of the Egyptian Ibis. 


Dr. Loxo thinks this character meant originally merely 
to ſiguify the change of the ſun's declination from north to 


 fouth, by the two lines drawn contrary ways, . 


(v;) LEO, the 1555 ; tail, drawn very tolerably reſorblant to 
its original. N. 


(v1) If aſtronomers 1 were : ſuch ill draughtſmen as to disfigure 


the n ſigns, it is no wonder they omitted the 3 
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E _- of this | 
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1 ti) Sog elstnigs pe oe: & 


= evan adio Ao. 0 


of . 6 Virgin); a 4 ſobMtitred;the ha ears YL 
corn tied tog gether, which ſhe held in her hand; we could 


— 12 75 ſhed, eee 2 1 this 3 
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_ _ to 219g It 41 10 244011 
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) bs * ig ra + 5: REPTETE! ting the plus. go 
{. £gil.;of, sabine 51:46; his; 4 cn, as 


termination could ſcarce fail of diſtinction. 


early; abe b 


VI n 18 0 


5 IS Y be318at Won a0 n od, 216 * 
"M (IX) Seinen gt e archer ( (2); bim elf omitt * W 


ſame, reaſon: as Virgo, but his Jarrow 


infortad, {ſoot 
alſo his bow, or part of 15 as — 2 facile. 6 


d e bsloggut ei agi gs 2 enim 23 10. aS (10). 


E 4%) 
3 " + om a tame one;- by his hindes ex part terminating. in a 


{CAPRICORNWVS,;;th „Wild gast differing, pes anch 


2 perhaps this union. 
early, nations, (i.. mn 
ang). in this month; The firl] 


10 not foreign to the-opcupation of 


1d ; goat, as well as 
ris cleanly; de — 


STE 


+: fromthe gute » the character 18. is by no means dd authen- 


tic, nor apt in England, ſo ener ; e tod 5 St9d3 T0 © 
(84): [Anyarivs,b a expreſſes well ouge ſtreams o wars; 


enn or rats. 203 Bar bail . 10 1 10 n ) 
"wir! Vile 1 2 1901 19 As ; 81. 4. 4% 1} £3 7 cn dr 
u) Piscns. 69: is£vidently. derived From kae ffn tied 
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* bextaraSers/< ahd 1 the Exypt mneptiaci:oboliſs abby 
at Rome: ſome characters for © ſeem to hint at the head 

and fore legs of the bull, as commonly drawn on the Cee 
e globes. ting 815 In dont ais eromongortta II (N 
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CHARACTERS ma THE, PLANETS.” 


a. ) The chal of the Sox 0 ( crab tw to bc ately 

a delineation of this: glorious centre of the ſyſtem; and 
needs no engraving to render it 2 ible. The character 
© (a circle with a knob in the mi N à buckler, 
Oh, been attributed to the ſun; 2 has alſo a cone. "0 2» 


. circle ſeems þ pieferable. Frog" 51 68 
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ENU is 0 55 (2). a mirror with e | handle ; 


_ aptly 2 the perfonal attention of WOE hea 
„ | The ancient mirtors were N 6 7 


. 1 uus (e) a ſpar and ſhield, a8 god of war. | 12 


Cl. ) JoerTzx (1) the firſt letter of his Greek name (Zeus) 
5 with a ſtroke of abbreviation. fen 
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(vn. )' Sn (*)'a fickle; g h ae whack re- 
fers 'to his Greek hame Cronos (Time), whoſe effect! * to 
' : cut down all t without e 7070 


0 vn) T! e earth is marked by a cirels with a line . it. 


. The ber adopted at preſent for the Georgium Sidus 
_ (Mr. HxRScHRL“s diſcovery) is an H with a globe N + 
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Fig 2. Gamer in 1744 From A 1 made at cn 
=Y bridge. | is 


| Fig. 3. The tail of a co ſituated, and EP. 7 eee 
5 e downwards, it lomewhat reſembles'a beard. 


Fig. 4 wah 5. Comms, whoſe rails may be likened-to a * 
ſword. Many other forms ſuggeſt themſelves to a fertile 
imagination; that theſe pours: may vary in their, pro- 

rties is very ſuppoſable; but the general panic they have 
þ 499.1 occaſioned, t ogether wick . 5 ſtation from whence 
they were viewed, bis Feen the moſt fruitful ſource of tre- 
mendous and eri On Ed 


he tails x. comets are G@ ed to ou Mars . vapours 
ſurrounding theſe xy 6 pple: are no . arrived ſuf- 
* ficiently near the ſun to feel his influence, than they be- 
come exceedingly rarifled; and are extended proportionally 
Maes the cheat of their" ſituation. They are extremely fine 
and pellucid, and permit the ſtars to be ſeen through them. 
"Th * 2 5 of their aſcent qgpgite to the fun, is a Gifficulty, | 
which ſeems beſt anſwered by ſaying, they follow. the im- 
pulſe of the ſolar rays; which, ſtreaming om the ſun, carry 
with them theſe decor volatile = gs gr the 

+ free e e Hank : 


The vapours of the ee bil ak been Se 5 
obſervation, to be lo long as U 8 brty, or even | eighty 
millions of miles. 5 


m Uke n appear. pe the 4 to be direct, en 
than their real motion, retrograde, and ſtationary, during ** 
| much of their courſe a as can be ſeen. | © 
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N. a en baue, r jew? Gutman, we Net 
"ſerved. the very great diſtance of thoſe heavenly bodies 5Þ 


which yet we called our neighbours, and who, "with ourſelyes, 
compoſe one ſyſtem ; ; Saturn is diſtant, the Georgium Sidus 


diſtant, the remoter extremes of the cometary orbits | very 


diſtant ;—but hat are theſe intervals to thoſe of the ſtars 


whoſe ſplendour we behold! whoſe neareſt eſtimation is 
four bundred thouſand times the diſtance of the ſun from * 
this, I ſay, is the eſtimated diſtance of the neareſt there are 
+ others, very, very much beyond; how noble then the powers | 
of the mind! which not only ſpeculates on theſe 1 regions, but after 
vaſt additions of ſuppoſable ſpace, repeated, and Wikis, | 


feels its infinite remoteneſs from the heaveij of heavens! 


The mind ſurveys a ſtar in the zenith, or in the "it DEF "a 
imagines itſelf preſent among a ſyſtem on the right hand, 


then (how ſwift is thought ! reverts. to Another on the left; 
8 thus it inveſtigates ſpace: by the ſtars too, it inveſtigates 
time; it conceives a period ere they exiſted, ere one lambent 


flame illuminated the vaſt expanſe; it *conceives their revolu- 


tions, their orbits, their prtiods, and, more than that, i it awaits. 
bo os their 


# Si 


7 ay 


their entlud n, un ene 5" Daltagnds a beet bebe 


' Iope the ſpheres, and every cheering ray withdraw; yet the 


human ſoul expects to ſurvivez and however it may witneſs 


the expiration of all things, to itſelf it arrogates immortality : 


and juſtly, *for the heavens thall decay, and be replaced by 
fucceſſors; like ſome magniſicent prince, who changes to-day 


the garments of yeſterday; io the * Eternal as a veſture ſhall 


fold them up, and they ſhall be changed. T This ſight we 


expect to fee the very idea confutes the ſuggeſtions of thoſe 
who think we are merely enlivened hovels of clay: no, the 


inhabitant and the building are different; a breeze may over- 


throw this, the ſettling of a moth upon it may overweigh 
it; but the other ſcorns the duration of time, 2 extends its 
exiſtence parallel to eternity. | 

The diſtances I have e LAptxs and Gunvi.enns, 
though not beyond mental comprehenſien, are yet exceedingly 


difficult to reduce to regular, or proportionate meaſurement ; | 


the rapidity of a cannon ball is loſt in the computation ; the 
velocity of ſound, which is double that of a cannon ball, 
would require four million eight hundred thouſand years to 
reach us; and light itſelf, which arrives from the ſun in 
about eight minutes, is, during fix years, travelling from 
one of theſe ſtars to us. So that ſhould it pleaſe God to an- 
nihilate one of theſe liminaries, we ſhould Kill continue, 
during fix years, to receive thoſe beams it had previouſſy 
emitted. After this obſervation, it ſeems almoſt needleſs 


Fs 5 mention, that they at t leaſt equal the ſun in magnitude, 


ſince 
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| Gree it is 0 to ak that 1 1 powers PITS 
be too weak to render them viſible here. It has indeed been #2 
thought, that our ſun is a ſtar of rather moderate dimenſions 3 
and by no means ſo brilliant to ſome of the celeſtial bodies, 
as they appear to us. Leaving this matter thus hinted, we. 
may proceed to obſerye, that certainly theſe ſtars are endowed 
with native light, /. 6. they are suNs, and very probably have 
around them many revolving planets, whoſe light being only 
_ is by far too _ to, _ ny ee of r- 
tals. 
It requires but little attention to diſcover, that als. heard) is 
$ 5 replete with ſtars 3 and if theſe ſtars are at different diſtances, it 
1 very ſuppoſable that ſome ſhould be behind others; indeed it 
may happen that the nearer ſhould entirely conceal the re- 
mote ; but it actually happens, in many inſtances, that the A* 
nearer and the remote appear ſo combined, as to ſeem but one 
to the naked eye, and are ſeparable only by the beſt glaſſes: 
further Rill, it ſometimes happens,” that a cluſter of ſtars ap- 
EE pear as- e only, and form a ſpeck of light by their united 
powers: nor is the ſtrongeſt inſtrument happy enough to ſhew - 
any diſtinct ſeparation between them, QF this we may eaſily 
conceive, if we adyert to that part of the heavens called the 
milky way; which is no other than a prodigious aggregation 
of ſtars, at ſuch ſmall diſtances, as rather to produce one united 
efflux of light, than any diſtinct ſplendour: : yet, among this 
luminous path of ſtars, a teleſcope diſcovers many and. con- 
iderable intervals, as well as NEBVL. x, or UNIONS. 


There 8 
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. 4. 25 Þ = 
„There are ao PERLODICAL: 1 15 acts. 1 are 


„ bright, ſometimes. ſcarcely viſible: but Which con- 5 


ſtantly preſerve. the ſame places in the heavens.; Some perſons 
account for them, by ſuppoſing there may be half ſuns among 
che ſtars, or that only one part of their ſurfaces i is fitted to 
emit light, the other being cruſted over with ſpots, which, 
; by periodical, rotations, are turned toward and from us, alter- 
; nately. One hazards nothing in theſe regions of conjecture; 
erhaps. ſome ſuns may, move. to their planets, and, at their 
neareſt approaches to v8. * much Beer Fan: at their . 
theſt diſtances. 6 
But there are alſo "RAGE 5 which, for —_ we ever can 
diſcover to. the contrary, are, entirely NEW: I confeſs, it ſeems 
to me not unlikely, aud we are certain it is not impoſſible, 
that Deity ſhould be always employed in creation. Oh our 
own terrene habitation, millions of creatures are perpetually 
| ceaſing, and other millions of new- made deſcendants appointed 
to ſuppiy their places; all is mortal and periſhing; but all is 
revived, and. reſtored ; ſo that death, triumphant death. him- 
ſelf, is incapable of deſtroying the never-ceaſing: renovation. 
What, therefore, forbids our ſuppoſing, that among the re- 
: gions of ſpace, divine power may ever employ its energy, in 
| forming new: worlds, and new ſtems of worlds ? | 
- Whether it be fact, that any ſtar abſolutely new ever came 
to our knowledge ; ; there is no doubt but ſeveral, which have 
been for a time extinguiſhed (or whole light at leaſt has been 
too fceble 1 reach us), have actually been RENOVATED : whe- 
ther, by burſting the ſpots which covered them, or by the 
. . * 
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155 1 ul ng. of 3 comet into thein, beuten augmented dhe „ 
_— powers with freſh fuel, is beyond. our determination. „ 
miu an themſelves are wonderful luminarjes; but what * 
1 wall we ſay to thoſe SPACES in the irmament, which are ö 
$ 95 / ' RESPLENDENT, yet without ſtars; 1 and throughout which. | 
ſeem vaſt expanſes of light! If any inhabitants be there, 
tze enjoy perpetual day, and never know obſcurity or dark- 
neſs. Are we permitted to view theſe ſpaces, as exemplars of 
that perfect lory we ate tauglit to expect? Are they re.. 
fidences of bliſsful ſpirits ?—Are they but by what prin- 
 ciples ſhall human knowledge : anſwer ? W e eat our *. 
| rs, and adore i ww Weabes. OS 1s, „ 
If there was no utility e Ak the Rad as ſeen. „ 
from the earth, their magnificence and vivacity would ever 
; excite admiration ; but beſide the advantages t y afford 

u e ſundry: occaſions, whereby we aſcertain many uſeful | | 
=. facts, there is in particular one, the roLE STAR, to which 
wo are beholden for almoſt all the facility of our navigation, 

This ftar, by being ſituated in that part of the heavens to 
1 which the north pole of the earth points, performs the office 
br director and guide, to thoſe who, on the mighty waters, 
$ were elſe unable to determine their proper courſe. But it is 

: evident, that if a veſſel keeps any certain and fixed point, to 
the right hand, or to the leſt, it muſt very greatly contribute 
2 200 aſcertain the courſe it purſues, whether going or returning; Ty 
ſuch a point is the pole ſtar; ever remarkable, and not leſs ſo 


fince the bappy diſcovery of the magnetic Virtus, which points 
the compaſs to the Pole. 


What 


8 #14 


bb 


What obligations are we not under to that noble and pow- 


ö tab invention, the teleſcope ] by whoſe affiſtance we become be 


acquainted with the preceding facts: how many thouſand ob- 


jects has it diſcovered, which to human eyes were formerly 
inviſible! In the conſtellation Pleiades, commonly termed 


the Seven Stars, have been ſeen at leaſt ſeventy ſtars. This 
may hint a caution to us, when reaſoning on ſubjects beyond 


our powers: there exiſt many principles, and cauſes, not to 
be diſcovered without what I may term, zele/copic aſſiſtance. 


This magnificent firmament, decorated with ſtellar fires, | 
has ever been among the favourite ſtudies of mankind: it 


is true, the day is the time for activity, and diligence ; man 


is therefore engaged to purſue his buſineſs by a flood of light 


poured forth around him, and few inducements divert his 


attention from his immediate concerns; but that none of his 


time may be waſte, even in the periodical abſence of the moon, 


the ſtars attract his contemplation, and direct eee, a 


attention, his views, and his deſires. 


The whole of what we ſee is probably but a part of the 
gent, the univerſal ſyſtem: whether we are in its extremes, or 
whether nearer its centre; whether its centre be the beatific 
preſence, around which circulates the whole; or whether our 


appointed heaven be nearer our abode, we know not: but 


we know, that Deity is every where; equally viſible by the 


operations of his power, on our own globe, in our own country, 
in our own perſons, as if this was the only diſtrict of his do- 
: minion, and his peculiar reſidence was among the ſons of men, 


LADIES 


. 2 Ion ADIZS 456 GENTLEMEN... EO oe ond 
WE have now completed what wwe oat in Guy wan > 
5 "of the Celeſtial Phenomena; when ſubjects of importance, and 
ORE magnitude, engage our attention, it is neceſſary, nat only to 
inſpect thetm part by part, but alſo to conſider the general 
| reſult, the fer of the whole: thus ſome; magnificent 88 bs. 
; not only delights” and pleaſes by its ornaments - and decora - 
tion, but by the ſymmetry and proportion of its parte, by 
united elegance and greatneſs, commands admiration and ap- 
plauſe. Such is the effect of the heavenly phenomena; each 
in his orb is intereſting ; each in his orb proclaims the power 
aaäläand wiſdom which appointed it; each in his orb exemplifies x 
+ Almighty ſkill, and obeys Almighty direction, ſolicitous to 5 
be found in his ſtation, and freely performing his coufſe, in 
profound ſubmiſſon to its Wen __—_ fiat, and een 
„ ans q A 
The reſult of the e is the; di ouſt: Fans of 
- praiſe of which "mortals, like ourſelves, can form any 
conception; and, indeed, in order to form a conception 
(imperfect as it is) of this combination, we are obliged - 
to uſe every art, and to ſummon all; our powers, We begin 
with an inſtance moſt obvious, and proximate; we riſe from 
this to a ſecond, from a ſecond to a third, till, we: viſit 
tracks of light. Such is the progreſs, we have purſued in this 
ſeries of Lectures; our appointed luminary aſſiſted us to ima- 
gine the properties af luminaries almoſt infinitely remote; 


our native ſyſtem ſupported our gueſſes at ſyſtems beyond our 
inf oe * 


f 
1 
1 
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1 1 1 


e 3 and our planetary a 2 our ideas of that 


general, that univerſal chorus, that ſyſtem of ſyſtems, whoſe 
combination affords perpetual meditation and reflection. Vet, 


_ - after all which can be ſaid on the contrivance of worlds, after 


all our remarks on the wiſdom evidentintheir formation, and the 


{kill manifeſt in their conſtruction, one adoring thought in the 


human mind, one effort of riſing gratitude, one ejaculation 
of genuine praiſe, is infinitely ſuperior in value to all their 
ſplendour: actuated by no principle of love, but impelled by 
power, excited by no defire of acceptance, but obedient 
merely as revolved, they eſteem not, nor adore, nor praiſe, 


(but paſſively) their omnipotent Author; let then thoſe who ; 
can actively eſteem, admire, and adore, let thoſe ſupply their 
_ deficiency. Theſe heavenly objects call, and with uo feeble 


voice, on every power of our minds, and excite to ſuch duty 
every principle of reaſon, reflection, and thought. 
Reflective adoration is not only the moſt proper and direct, 


but alſo the moſt facile and. eaſy employment of our faculties; 


it requires not depth of ſtudy, unweariable continuance of 
obſervation, life-long engagement of attention and remark; 
yet is unqueſtionably certain of divine ſucceſs and acceptance, 


If, on many occaſions during the courſe of theſe Lectures, 


we have had occaſion to acknowledge our ignorance, to own 
that the works of Deity are beyond our conception, with 
what humility ſhould we think and ſpeak. of DEITY itſelf! 
The whiſper of his ability we hear, but the thunder of his 


power who can tell? A ray of his ſplendour we diſcern, 
3 3 ; but 
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— but What! is ee of his FRE 5 A YA wales our U. | 

mited faculties; if we extend our ideas beyond ſubjects with 

which we are intimate, we quickly feel a memento which 

- adviſes us, that moderation is wiſdom. Though we conceive 

a period antecedent to the ſtellar fires, though we await the 

cloſe of their exiſtence, and thus conceive of duration ; though | 

we add to regions of conſtellations other regions beyond them, 

roving in idea through realms of ſplendour, and thus con- 

ceive of ſpace; by all this, what advance have we made in 

conception of Hint, to whom ale time is 1 and all A 
Gd rern: 5 5 | 


3 avg the "0G; . as the 1 s was origi» 
a nally diſtinguiſhed, have the other parts of the heavens bee 
3  Propled with men, animals, and objects, according as the imagi- 
5 nation of 'beholders made or found a likeneſs,” Moſt of theſe 
figures (termed consSTELLATIONS) are of high antiquity, and 
many of them refer to the Argonautic expedition (before A. D. 
I 958 years). Others are added fince, in alluſion to poſterior 
l incidents; 3 and, but in the laſt century, one particular ſtar, 
was named (cor Caroli) Charles's heart, in memory of Charles 
1. of England. What ſtars are not included in any conſtel- 
lation are termed unformed but the conſtellations are now 
drawn ſo as to omit as few as poſlible. Theſe contrivances 
are of great uſe to aſtronomers, but to them only; and are 3 
ſeldom well underſtood without the aſſiſtance of a Globe. 0 
The conſtellations and their forms differ i in various nations. 
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72 HE . in n Fg riſing beyond the track 1 
1 mortal eye, and foaring 3 in regions « of aerial ſpace—yet 
feels, that. far below is his aerie, his habitation, his abode, 
the objects of his care, his tenderneſs, his ; anxiety, to whom 
he returns with rapid wing, with energetic velocity: ſo we, - 
who have mounted, in farmer diſcourſes, * beyond this viſible 
| diurnal ſphere,” who have traverſed realms of light, and ex- 
panſes of ſplendor, who have examined refulgent orbs, diſtant, 
_—immenſely diſtant! yet, with invigorated delight and com- 
placency,. we turn our attention to that globe of which we are 
natives: in contemplating other ſpheres ſurpriſed and pleaſ- | 
ed, not intereſted ; our admiration is the not to be withheld 
applauſe of a caſual ſpectator, but void of the heart- felt 
rapture of permanent enjoyment: whereas, when we ſurvey. 
the earth, our dwelling—when we inquire its properties, explore 
its conſtruction, or inveſtigate its productions, it awakens the 
finer feelings of the mind, it claims an intimate relation, a 
perſonal concern, a ſentiment, which ſtrongly connects with | 
the tendereſt paſſions of humanity. _ K 
The Earth, Lapizs and GENTLEMEN, is a a among 
* planets; and per forms its revolution around the central 
ſun; whoſe invigorating beams viſit every part of it, but not 
VI. „„ | E d | , 955 . at 


of at all times in FARES 6 : the EY of. this 3 ; . 
as ene the ie en ſhall be, if you pleaſe, our firſt ; 


inquiry. FF: W 5 18 — 
If the nth was Sake (+. e. . ha ae 7 of 


1 its orbit), the ſun would of courſe be perpendicular to the 


middle (or equator) of the earth, and exaQly equal in diſtance 
from each. extreme (or pole) of the globe; each "extreme 
would enjoy as long continued ſight of the ſun as the midR ; 


and the ſame light, heat, and ſeaſons, would be univerſal "1 


permanent. The earth would indeed revolve on its axis, pro- 
Was equal night and day; ; but no other revolution would be 


ſenſiple to creatures upon it. Was this the original eonſti- 


tutian of our globe ? 1 ſometimes think it was; fancy eatches 
the idea, ſuggeſts the vivid landſcape, paints perpetual ſpring, 


 ever-blooming flowers, ever-delicious fruits, at once in bloflom 


and mature on the fame fertile tree, offering to the raviſhed 
sight tints of exquiſite beauty ; ; to the delighted taſte juic 
nectareous flavour; ; fancy views around brillant verdure, 


groves of . trees, alleys of fragrant ſhrubs, myrtle 


bowers, and violet banks; unites the crocus and the lily, 'the 2 
 Inow-drop. and the role ; ; hears the murmuring caſcade, the 
"ns rill, or ſtands enraptured at the broad limpid ſtream, 
which, obig from the hill ſide, purſues its courſe. in circling. 


| eddies, or in trauff parent miſt diſperſes gentle dew o'er every 
herb; ;—thelſe are the delights of fancy 3 but ('tis : like awaking 


from a pleafant dream) fact denies their exiſtence; or if it 
ſuffers, a glimpſe : N ſome of them, it Weber Heir union aud 


their is wa 15 
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a 8 ſimple 1 of changing 15 ſituation fats 
earth. from perpendicular to iuclined, and eſpecially, when 
that inclination is ſo great as twenty-three degrees and a half, 
the face of nature is changed alſo; and now the earth, at one 
part of its ſurface, ſuffers extreme heat, at the other, intenſe 
cold; here the luminous eye of heaven quits not the conſtant- 
ly enlightened region, while there he refuſes to ſhed one 
ener ray. to eheer the torpid ſtagnation of frozen nature. 17 
If the earth had no annual revolution, but abode conſtantly 
in the ſame place, it is clear there could be no change of 
ſeaſons: but if in the northern hemiſphere it was ſummer, it 
muſt ſo continue; as the ſouthern hemiſphere would be in- 
volved in winter: the cauſes for Which may be reduced prin- 
eipally to theſe: (1.) This fituation of the earth would expoſe 
; the northern part of it conſtantly to much lnger action of 
© the "ſolar | rays; it needs no enlargement to prove, that 
proportionately ardent heat would be excited by this circum- 
Nance, or that heat would promote vegetation, and ſo on; 
4.2.) Such a ſituation of the earth would expoſe the northern ä 
part of it conſtantly to the more direft action of the ſolar rays, 
| whereby the heat would be exceedingly augmented, 28 well, 
becauſe a greater number of rays would fall on any given 
ſpace, as becauſe, when they had fallen, they would be reflect- 
ed to a much leſs diſtance, aud in a much ſharper angle. As 
when you have thrown a ball againſt a yall, if you threw it 
nearly ſtrait, it rebounded nearly ſtrait to you; ; but if you 
threw it obliquely, off! it went to a yet farther diſtance; it did 
but Jul . and; was gone. This you have often obſerved. 
8 2 da Hs  Thele 
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e ſolar rays, or enjoy them for a ver 


5 eine they would fall very obliquely, and con Art e . 


re ce through the atinoſphere, ſo as to fly off v without farther 


een. 7 n p kn e 10140 5 
Our we ſiippole a dozen of "phil ety fuch earths 1b — 


ated, extended in 4 line laterally by each other, they Fe 


would be alt alike,” and all fixed. as to their ſeaſons : ut if we 


ſuppoſe them placed i in 4 circle round the fun, the caſe i is in- 
ſtantly altered; if to one it was ſummer in the north, to its 


oppoſite i it would be ſummer in the ſouth; if to one it was 


ſpring in the north, to its 6ppolite it would be autumn i in that 
hemiſphere: this contrariety would be regular throughout all m_ 


the oppoſites. We have only to place a ſingle globe fucceſſi ve- 
Jy in the places of theſe twelve ſuppoſed globes, and the tgea 


is rendered perſpicuous, and facile; we ſee at once, that wht 


was formerly moſt direaly turned to the "ſun, is now turned 


from him; and what was formerly denied his beams, now 
enjoys them in profuſe abundance: ſuch effects ariſe from the . 
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er ere of the earth to the plane of its orbit. 


The axis of the earth (or its inclination) is fixed, is conſtant- 
3 the fame, points to the ſame place in the heavens ; but its 


ſurface is ever in motion, and from hence ariſe other changes, 
which have no relation to the ſeaſons. The ? pry of the 
earth is ever in motion, rolling ſteadily from weſt to eaſt, with 


unperceived gradation; yet not the leſs real becauſe unpers 
ceived. By this rotation of the earth, thoſe bodies which are too 


diſtant to move with it ſeem to move contrarywiſe, from eaſt 
| „ Pom: Fg 


( - 
4 n W „ 
+ ; . 
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The cite cumſtances Mug be kebered in the Wurtinr e. ; 
bo rock Hppoled" 5s before; 1 fay," it would"! Tt © deprived oF, 5 


5 to 8 pol you alk mhy wa das: nbd n il 
£ ply, we are too diminutive: I aſk, in return, what proportion 
a man af fix. feet bears to (four thouſand miles) the ſemidia - 
meter of the earth ? and I refer you 10 conſiderations and proofs 
that it mat be ſo, ihateuer be our feelings on the occaſion 
Is it credible that we diſcern the operations of nature, ſo as to 
truſt to the judgment of our feelings, or out fenſes? And what 
5 good reaſon can be given; that the diurnal motion we obſerve hes 
in the beavenly bodies ſhould: not as well (much rather) origi- 
nate in our own globe than in the heavens, notwithſtanding ap- 
pearances : ut for proofs of the fact, take the following hints; 
ul, -I wiſh to aſſert, that our ſenſes are not competent judges 
of any occurrences not neceſſary to human life, to which they 
are more immediately adapted, and for which they are con- 
Keucked and appointed ; fecondy, That in many reſpects they 
deceive us in Ogg nearly related to human life itſelf; if 
"m be preſented to us diverſe from what we are accuſlomed 
to. Our Pur of judgment connects ſo many things to- 
e to form a determination, that it eaſily errs if any orf 
thoſe things be varied. How badly ſome perſons judge of 
diſtance! A countryman thinks a ſtreet in town a very differ- 
ent length from what it is: as a townſman thinks a mile in 
the country a dreary ſpace indeed! and ſo tireſome! though 
he walks half a dozen in a day among the buſtle of London 
without fatigue. How exceedingly have all of us oecaſionally 
varied in out judgment of the Progreſs of time! When pain has 
afflicted us, how ſlowly he moves! every moment is an hour! 
* when the  {prightly dance — ing the morn- 
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| Link _ Furpriſe us a 44 & iv night 4 We udge N 
thing by compariſon: like thoſè who, deſcending from the : 
frozen-fumimit of a mountain, bathe themſelves in a ſtream at ® 
midway, that they may enjoy the grateful ' warmth from 
which grateful warmth, as exceſſive cold, ſhrink'backithoſe 
aſcending from ardent plains below. The | progreflive-motion % 
of a ſhip under eaſy ſail is nat felt by thoſe on board; no the 
land recedes and diſappears: to a man ſitting in arwindenith, 
4, while it moves round the -poſt in the middle, the poi 
to move. But why ſhould I refer to theſe things, though. well xj 
known, and undeniahle, when we have ſo lately proved the il 
fallacy of appearances in the motions of the planets: they * 
really always direct, yet ſometimes they appear retrograde; 
they are conſtant in motion, yet ſometimes ſeem to ſtand Kill, 
Let ius then acknowledge, that it may be that the ſun does not 
daily go wund the earth, but that the earth goes actually 
Found its own axis, and thereby turns ſucceſſiwely every part 
of its ſurface to the ſun: this granted, we muſt never forget, 
that the apparent motion is always contrary to the real; that 
in the morning the part whereon we ſtand moves toward the 
E __ eaſt, i. e. (we looking ſouth): from our right to our left; we 
3 may call this toward the fun (i. e. toward the ſeat of the ſun, as 
termed in perſpective), we advance more eaſterly till noon, 
when we are directly oppoſed to the ſun, and nearer him by 
half the diameter of the earth; from noon, we decline from 
him, ſtill moying eaſterly; and he ſeems to decline: to the welt: 
at leng gib, the-rotundity of that part of the earth which has | 
ſucceeded 9. our foreagr: pin „totally conceals him from vi 
| I our 


— 


; KS 
939 * 
a 


N 137 1 


5 158 view, till the rotation of the globe 1 profes N 25 in 
all oppoſite part from that wherein wer laſt ſaw him. 


If the earth had no diurnal rotation, it would be EY its 
| neighbour planets,” for? they have: the heavenly bodies, 
diſtant; large, and ponderdus as they are, muſt move around 
the learth with a rapidity beyond all meaſurement: inſuf- 
ferable rapidity ! enough, I verily think, to throw them into 
diforder, ''and to deſtroy the balance of attraction among them. 
Aud for hat benefit ? none ta us: ſhall all thoſe luminous, 
thoſe magnificent orbs merely roll round vs ? ſo many large ob- 
jects attend on one ſmall ! The thought is unworthy a wiſe 
| Waits ſupetior-intelligences would bluſh at the ſuggeſtion.” 
From the concurrence- of itheſe-two principles, (1) that the 
| earthiciredlates round the ſun, and (2) that it revolves on its 
own axis, ſeveral circumſtances ariſe, which I proceed now 
to mention. It is evident, that to ſome part or other of the 
globe, the ſun muſt be vertical conſtantly (making npon); ; 
but as the earth N ffes - progreſſively its polar paris to 
the ſub, the vertiss af the ſun changes place. Imagine 
him firſt to be vertical at the equator (exactly at the Ling, or 
mid earth), from whence he proceeds northward, if you 
pleaſe, daily changing his vertical ſtation till he arrives at 
twenty - three degrees and a half, north latitude; here he ſtops : 
for no ſooner has he arrived at this ſtation, than the ſame 
cauſe which gave him this apparent height of latitude (the 
courſe of the earth around him), promotes his return to 
his former ſtation, the equator; which paſſing, he now in- 
n as much to the ſouth, as before he did to the north» 
(VI. „ Ee i. e. 
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the ſun is mhelly owing to the inclination 2 ; 
_ exarth//was-inclined thirty or farty degree focmany degiees 
erregt ſun nn to advance and to-tecede«;Ithink-it t 
ee eh part of the carth, which! Ie thus 
eee e fun: it 5 — termad ane 


e tiedibe eee — reſpect 
r JJ we. A lint ono go; bir 11 e 
It: remains to be eee at each tropic; othe courſe. uf 
dhe faci' hems for a few days not to vary z bun howgh:heiac- 
tially advances? or recedes, yet. it is not perceptible; 


Acbufate obſervation :, this, together with! hib n 
| theſe4 


tits, has/giveroccafiotito term them ſun- ſtations; «od 

Arn rens the ſummer ſolſtice being ew dd 
Pest amibat ſsems to us higheſt in the heavens; the winter 
- WINIee; when he is loteſt : the medium ig teimed equi 


and day (Hfumur; qual night); ; which then obtains 


mY 


99 


folſtice n days and thort nights 3 at thetequinng, 
e and night are ech twelve bars; at ch winter. ſoidtivey. 
nights and: Hort days. 4 Sn 30 toe 251007 on 10 

2 tropics, e have Aiftinguithed a bund w the middle 
ſurfate of the carth;” of twice twenty-three degrees and -a half 
in btéadth; whetfe che fun is directly over the heads of the in- 


= 
as 


7 Habitants, where he ſheds his 1125 moſt immediately meſtyud- 


„ ES, Socbany 


Au is in th 
| #0 reach: the north pole; fon ſo long time, therefore, as he is 
| highly: ſouth, the north is deprixsd, pf his influenc 
aeturns ito-the'equatar, he advances col the north; at the equa- 


tor, he produces the equinox; as he advances to the northern 0 
ſolſtice, he produces ſummt ; and mow. the Poußhern pole it is 


Gdepriveq of bim. and he, is conftantly xiſible to the norti 
We have thus deſcribed two parts of the globe, where alter- 


 nately-relgni perpetual, winter, and perpetual, ſummer z each 


of theſe, if you pleaſe, ſhall contain.twenty-three-degress and 
a half; ani} the line which bounds them being drawn round 
he pole, 1 f .courle,. Ci | + call. therefore . the, northern 
boundary, the northern or ARCTIC. ergclE, and the ſouthern 
boundary, call the a arffic (ANTARCTIC) ei de What 
eee of the Sehe ramain, anette d evider ily. lie 


eivg ſubject 


8 40 the n pf eb ſans, enten ws ig | 
winters, may juſtly be named TEMPERATS ; the temperate 


W torrid zone aud the frigid zone. 
Methinke Lobferye in the countenantes of ow af. my. au- 


f hind from rn wt ne ig oa is e. only-n never 
| _ oveintical;, but ſometimes Beyer viſible 3 that is to ſay, when the 
WE: +» ſouthern tropie, he ig too far ſouth for: his beams | 
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of polar 


_ -belts (or zones) are the happy meine Ned er en 5h Oey * 


c FJ king: concern for the inhabinhutgo theſe oppyftions | 
of 
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15 ncern Xi are; 2 N a "Uk 
: to moderate Gand 6tfteer itt: Providence well knows, * 
6 We h te erestutes f Ie ſhould! rather 4 


| er. rp As br : 
eredthre'(MAN), lines man alone is capable of of inhabiting n 
lobe in its various extremes 3 other creatures dust din Nn 
ceold, but are re deſtroyed by heat ; or enjoy heat but cold 16 
dAkath t cem: man only ean endure heat and be Rill bimſc elf, 
or ean abide uninj red an ong ” perpetual ee ne 
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0 The waits of mankind, 48 ar 


 -mienticnitd; are; er ebleney a redundanoe, el 90 
WE (tas? jo ee owt been, n arid in, 
© Permit me 0 ſtate ie thus: eus palal regions; by being long 
deprived of the ſun, ſeem to be allo deprived of their ſhare of 
night; this is, "however, only ſbeming; for (1) although they 
are thus dark in b rl yet in ſummer they have perpetual 
day for ſo long 48 balance and cotreſponds to their winter dark- 
nes; and dn the equiox; they enjoy the. general diſtribution; 
=. they Have then, on (tlie whole, am equal ſhare of ſun light: 
1 6 the moon, by her variation from the path of the-ecliptic, 
is their frequent viſitor, and ara light endugh for 
is ION of life (which by the bye, if ſhe were confined 
to the'ecliptic/ſhe-w ould not do); they: have therefore their 
ſhare of moon- light. Add -t this (3), by the refraQive power 
of the atoſphere (to be conſſdeted hereafter), they have a very 
* * if not a Porpetyaly aurora, or twilight e 
15 1 ns 1 e 
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henefs in thoſe countries, we have no conception in this. 


Amit now, that, take the year through, they have at leaſt as 
much light as ourſelves; only they differ, in having it more 
Fi together and ut once. As to heat, it may be ſaid to follow, | 
"3 | from what-is juſt aſſerted, that they have plenty; in fact, 
- of vegetation may decide the matter, its progrels i is in their f. 

your; they commit their ſeed to the earth, it ſprings up, 


Increaſes, ripens, and is cut down, in à few weeks': where 


lately was hardened fnow, now grows waving corn; where 
| lately were rocks of ice, no ſhoot variegated flowers; and 


up tiſe, almoſt as a traveller treads, groups of verdure, and 


cluſters of herbage. I ſhall not enlarge on the animils caught 


in winter, whoſe furs and whoſe fleſh are valuable to the polar 


inhabitants; yet it might bear admiſſion atnong other conſi- 
Gorations, which induced the Siberians to aſfure Czar Pr TER, 


that their country was the feat of Paxadigt ! 


Tura we how to the. tropics, and fee how Providence tris 
manifeſted its bare for them. Mankind will theorize ;_ it 


ſeems an innate difpoſition z the uſe of Enawledye is to correct, 


or to eſtabliſh theory; herein we glory. The ancients 


thought the arc regions too cold for habitation, the tor- 


rid zone too hot; our better information corrects this error, 


and proves the general care of the general Author, The heats 


of the torrid zone are moderated by ſeveral cauſes. For 
though the ſan be vertical, yet he is never more than twelve 


hours above the horizon; conſequently, the night is nearly 


*— n * Here then is time for enjoyment ; here 
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tion (and where are mountains equal to thoſt at the; equator?) | 
zs cxalted into cooler air; and we may well conceive eve a the 
5 . wropics to be- populous. n ee 11211 n V i PTY] 
1 There is yet another Tele before we eloſe our account of 
1 ; the effects ines from the [- urſe of the ſun: : in our northern 
a ſphere > we enjoy, eight days, at leaſt; more ſummer 
| than the ſouthern | hemiſphere... Ben ! at once, eries a ſu» 

perficial obſerver: perhaps not, for reflect, if you pleaſe, LA- 
pls and GENTLEMEN, that the haben, of o 


Cas 4 ord | 7 2, when: its mation is 
ſxitteſt, is during the ende. eee to this circumſtance 
| I conceiviwe may. impute no little force, for the ſouthern paris 

geceiving much. more heat in equal time than the northern, 
being moſt expoſed to the ſan” s rays while the globe is neareſt 
to him, it had been partial, had not longer time onnpeulitel 

5 in the North, for Eckcer heat in- the South. {1/1 
Notwithſtanding the equality, which, when we take, all 
3 things together, appears even between thoſe. parts of the globe 
Eo. the moſt unlike, I caunot. help congratulating myſelf, aud the 
=: preſent. aſſembly, that Providence has placed us in a latitude 
free from their inconveniencies.. Compared. with us they ſeem 
deprived of that happy mediocrity wherein we rejoice: we 
have heat enough to Trader, defirable =, umbrageous grove, 
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y -planet;is. dur- 
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ore: pt noxious and troubleſome” inſets, of dangerous 
 #hd venomous reptiles ; equally diſtant: Fromm the frozen Litiſbs 
ths North; from the boiling blood of the tropics, we enjoy 
„ chat ha py temperature, which not only affords fuſtenance for 
« She-body, but leaves a leiſute for improving the mind; which 
. us from many turbulent paſſions, whoſe fury tranſ- 
Ports the hear of ſome, from that foperſtition and ignoranch, of? 
chat rapacity, that tyranny, that Tuſpiczon, which, however on 
they may have ariſen or have reigned in the minds of indivi-_ 
duals, are ſo general, as perhaps to de juſtly eſteemed vices of - 
the climate ; or at leaſt very iptitnatefy attendant on the oe: 
neral temperamemts which originate therein, | 
In our happy clirnate the ſeaſons are diſtinctly, we vetely 
maiked, as kevetity appedrs elſewhere; our days glide over 
us, little different from morn to night, as differences occur 
to others: : throughout the day, throughout the yeagy He may 
de enjoyed; and Whoever finds cauſe of complaint, had need 
de well aſſured the cauſe exiſts not in himſelf; or dt leaſh let 
him acknowledge, that hitherto be has not extended his 
ideas, or compared his fituation with that® of others. Our 
plains are not covered month after month with rocks of ſnow, 
Sur meadows are not burnt month after month intb (Sceving 
d Uefarts 2 I eonfels we ate pretty much over! clonded-; but theſe - 2 
* clouds contribute almoft perpetual verdure 3 I confeſs the vi- 
ciſſitude of our weather effects correipondent changes in dur 
perſons, perlaps allo in our feelings; but we are not deſtituts : 
of reaſon to correftthisevd, nor of liberal ſtudies, nor of ſul * 
V. R hy ls 
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but we have no 11 we wers the lux riance be- 
F * neath the line, neither have we the torrents, the urricanes, the. 
_ whirlwinds ; far then be diſcontent away from us, far. be, 
a repining ſpirit : no, while we recount the pleaſures of 
ons, let us find ſomething in each which. ſhall inſpi 


Voith gratitude, which ſhall e | 


it dovereign Author, wha, might have. 
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Whether, a e with ! 4 ely | bg 
—— © whether j in itſelf ; it be the moſt eharmipg, of ſe⸗ ſons, SN 
= i ever welcome, ever. eſired ; we anticipate As delightful Pere 
E 2 dure, the promiſing aſpbct of univerſal nature ; or; is it deſired 
becapſe Hope is the malt grateful ſenſation of the heart, 
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the. bay — . 7 to Perfection the pense 0 * 
Wh he warmth of Sprihg becomes heat ih Summer, but * 
mer n the ſhady grove; and if noop. be arent, 
delicious is the zephyr of evening all around is calm, 
ſerene, placid, noble the ſetting tun! ö lively his parting 
ray, gilding the clouds, and gleaming over the vivid land- 
ſcape red- yellow light. To this delighting ſcene add agree- 
able company, the ſprightly fally*of wit, the lively converſe 
of cultivated taſte, or the. ſolid refinements of liberal reaſon- 


ing, catching from every ſurrounding circumſtance occaſion of 


pony diſcourſe, —It” is the elyzium of mortals F "Let. ©: 


" eaſtern nations loll on the lazy. ſopha, or forget th, ſultr « » 
hours 3 in idle nothingneſs—heat burns up all around them, 
enervates body and mind, and forbids activity perſonal or 
intellectual: But let Britons enjoy. the bleſſings of their cli- 
mate; which ſuffers not best beyond mode ration, nor ever 
reduces the paſture-abundam nt N My a -biirng7, up plain, >; 
or a ſandy Wanne,, 6 1 £ 
Auro! call around * lol reapers, include 35755 and 
age, the ruſtic maiden with the village ſwain, prolong the 1 
daily taſk, quit not the willing labour, briſk ply the ſeythe, 
the fitkle, and the brown jug, be all hearts replete with 
_ |» mirth, even thoſe to whom belong“ the corners of the field, 20 
and wide open the gate to the See J ſpare not the bene vo- 
lent largeſs, and let Echo repeat, repeat the joys of Harveſt- 
home. 5 be thy pleaſures here: we envy not the vin- 
4 ago of other countries, let thou cruſh the purple grape, Saas 
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Such: is lik, mach a are the ſeaſons 5 . rolls the be and 
cin flies Times 


YO ever changing! yet wiſely ordered by Al- 


: mighty ſkill and every ſeeming inconvenience productive of 


z _ extenſive, - important, and multiplied advantages. 


* 


Paſſing further enlargement on theſe ſubjects, I n to 
"as a few words on the Saves, of the Earth. I think the rotation 


of the earth on its axis is clearly eſtabliſhed ; I think alſo the 


fitteſt ſhape for a rotatory body is evidently a round one: that 


the earth is round, is evinced by the following conſidera - 


tions: (1) The ſhadows' of all round bodies are round alſo : 3 


reverſe this, if you pleaſe, round: Sedan; imply round bodies; 


the ſhadow of the earth is round, as appears by every eclipſe 


z of the moon; this is the moſt confiderable effect of the round= 
1 neſs of the earth which appears to our ſenſes, ſince the out- 


Une of this circle anſwers to ſome thouſand miles in length on 
the ſurface of the earth. (2) T he roundneſs of the earth is 
what hides diſtant objects from us, when no other impediment 
is interpoſed; as at ſea, the curvature of the water prevents 
our ſeeing what is behind that curvature but if by any 
means (as a tall maſt) we may be elevated above the effect of 
that impediment, we are enabled to ſee beyond i it: this is ſo no- 


torious to every ſailor that it needs no proof. 3} The ſame effect 


occurs when we ſtand on the ſhore ; the higheſt part of a ſhip 
is what firſt comes in view, advanci ing to us; is what laſt 
quits our ſight, when going from u This convexity not 


only attends. large bodies of water, but alſo rivers if traced in 


their courſes, exhibit the ſame appearance., On a river, a little 
boat ay be ſeen at a mile diſtant ; but if you ſtoop down, 
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Ty Abe clerate, 1 Ning the boat, Nay, eu eld 
by Baron Du Torr, xhat in the Crimea; 64 The earth is as 
= ld as 8 ſea, and that he fate the heads 6f men at a diſtance 
Jiunſt perping a ov the horizon; and moving on along it, while 
tte reſt of their bodies was concealed: by it. In fact, the only 
occaſion of äppealing to water, is becauſt it is the moſt level, 
aud not ſubject to the rifings or hollews which conttibute to 
deception on land. (50 The globe has been circurnnavigated : : 
now. lad it been other than rbund, the boldeſt prow could on- 
Iy have failed to its extremes; where it muſt have beeh block 
ed up by eb e e e or A Fool into dome profound. = 
3 tt No 32a TU eee IRE Cj 
But when we tay 10 ares " as we tn alle chat it 
en more in eireumferenee at the equator, than deroſs 
from pole to pole : it is, 1 fa) flatter at the poles,” than àt the 
_ equator ; and with reaſon, for at the equator, being the moſt ra- 
pid ſuperficial motion of its daily rotation, both land and wa- 
ters ſeem to have felt its influence; and᷑ to be aſſembled in 
eonſequence. This is © proved by tua meaſuremeht; by 
which we find that a degree on the globe is not the ſame Fpace 2 
(but ſomewhat larger) under the arẽtie cirele, as at the equa- 
tor; by the incorrectneſs of pendulums, w lich undder the line 
5 loſe the truth given them in England by the immenſe moun- 
_ tains; by the calculate height of the ſea ; and by the velo- 
city of the marine ſurges; all agreeing to demonſtrate the ele- 
vation af our globe at the equator, and its conſequent depreſ- 
fon at the poles 2. though. the difference be but one hundred 
and <ightieth part, or Wag to . | 


x. * 


One 


\ 


One of the — arguments for the rapid rotation of 0 
piter {befide actual obſervation), is his'ſhape ; which differs 


7 
. 2 CE 


on meiſdte b Bis polss;- and at bis equator, as 12 t̃o 13. 
14 os é 4 of mountains or depths of vallies, they are 

a not equal to 

which yet nobody aue to call round. 


If tit éurtch is round, there muſt be ſome places has in- 5 ? 

| habitants are our ANTIPODES, i. e. Whoſe feet are oppoſite to 

Bits} for eben "place" ia Have its Antipodès; ſince all points 
dn the für fab '6f a globe, mult have oppoſite points ? other- 


Vile it? itþties” chaſitis and breaches. It follows alſo, that at 

od it (er exactly oppöſite) meridians of the globe, the 
1 1 1 of the day! are : contrary 2 morning to one, evening to the 
15 other; ; noon to one, night to the other. The ſoaſaons alſa are 
1 ay in contrary latitudes, is already explained... 
48. Thus have we noticed the principal particulars of our earth 
Cönfßdered as a planet! Is there not much Pleaſure. accom- 


panying ſuch enlarged views of its general properties l In con- 
4 ſigering all men as brethren, however. diſtinguiſhed by vari- 


ſhine.and, clouds, of fair weather and tempeſts, might pro- 
mote equally general ſentiments of 0 among mankind! 
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- s, QT ſeparated by. local diſtances! Othat tlie general 8 
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I of theprinciple adduced in the LeRure, p. 1 585 3; re- 
=. 25 e ſhip filing from the T ower B. 1 It appears 17 5 
g that the lower parts; both of the tower, and tip hrs fir iſt 
conccaled by the rot undity of the Rl and ars. to 70 ly 

© - iniifibleg1while”the maſts of the ;ſhip, and the battlemepr 
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| of the earth. 2 B en- 


, — concealed by the circumference . | | 
viſual ' paſſing Elearly over ths | 
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Joys. 4, full! view of it 15 t le 

earth's circumference, | e » 
1 ig. 3. HORIZON. Th is fig. ſhews that ths fenfible horizon 

£ Ci. e. what part of the cabs ſurface actually bounds our 
: view) is juſtly conſidered as coincident with the rational, 


9 celeſtial horizon HO: for though to the figure A There | 
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is great dice MTV an ce placed at 1, on the true 
horizon, and another at à or 6 on his apparent horizon; yet 
this difference is perpetbally deereaſipg, Qs the diſtances of 
objects increaſe. The object C at the diſtance 2, being 
ſeen from E much nearer 1. The object D at the diſtance 3 
nearer ſtill to 1 The object b. ot at H and O nearer 
N It is but adding yet further diſtances, and the ſpaces 

ones line * . n 1 Tug eee amy nearer - and nkseer, 
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tre to 5 the Jane v 1 i the. n were a:point 
0 For though to its inhabitants this globe be large and 
capacious, yet when compared to ſpace around 1 it, it thrinks- 
into nothing. Therefore when the ſun is fad (or repre- 
00 to be in any ſtation, we muſt take with us the idea 
of his being ſo as ſeen from the centre of the globe. The 
ame of the planets : though in nice obſervations, the diame- 


ter of the earth has its effect; and comes under the prin- | 
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Pn of our 5 to the Heavens di- 


this plate, to the figure A his vitible horizon 18%, a, ö, ce, his 


iovitble d, g. Wa To the figure Blis viftble horizon 1685 U. b, 


5 d is invitble g, 5. % en r, and 10 eee Alſo 
e figures A and H have oppofite horizons.y what is viſible to 


7 8 8 invisible to the gther,. When, t erefore. we ſay, 
n 0 
NE e ce lager, 5.2, with 


im mie oh A above the horizons: 40 Cat Ang 


to any: of ber p Hint, eilen from other letters. 3 


I n > EXP alnis and 3 zuſtifies the idea of Altus: Mer 
here 


ee arte Ay of the inhabitants of the earth are 
reſpe Natel) cashad ue their oppgfites on the ſurface: of the 
24g obe, Without any fear of their falling from it; 


is not operative. Now if the 
round the globe, by: parity of reaſon the ſame effects will 
kee fia e where, and therefbre A has no reaſon to 


fear for his Ax TIropES H, till he feels himſelf l 
from the earth, his feet without * aud himſelf Halle ö 


ards into the ſky. 
1K | 4 85 | PLATE 


idea chem n ene eee e be other iavifible, 
beſgg hid from s by the inter fition of the earth, As in 
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is above, ar. below, the horizon, we are to un- 
b reſpe&t to our- 

85 rend f mae what is above to ene, is below to another; 

5 1 


ug ſe-⸗ 


8 Y. the attraction of the garth, which. acting equally _ 
; $fOUL its circumference, leayes 110 vacuify Where its power 4 : 
e fame power exert itſelf all 
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Fig. i. ann to FRE EY 134, twelve globey 
placed round the ſun; the axis of each perpendicular to 
the plane of i its orbit: of conſequence, if we admit their 
yy daily rotation, that rotation muſt be comcident with the plane 
of their orbit. Every part of each- globe, therefore, will 
be exactly balf a day (i, e. half a rotation) in light, and 


oy 2 the other half in darkneſs ; - nor does the ſmalleſt difference 


occur between: any two globes, but as well 1, as 7, 4, as 10, 
6, as 12, enjoys perpetual equinox. If one globe were 
| placed ſucceſſively in the ſtations 2, 3, 4, &c. it would have 
no variation of Seaſons, or other viciffitude than day and . 


night, as is clear by the figure. 4 5 1 


f. ig. 2. In the former figure we ſappoſed What i is not true; in 
this figure we attend ſolely to fact; for inſtead of being up- 
right, the axis of the earth, N 8. appears inclined through- 
out the whole of theſe figures; ; In which, preſerving the 
idea of twelve globes, we obſerve, that the oppyfires are 


ſtrongly contra-diſtinguiſhed, Except No. 1 and 7, which 


differ only, in A to one it! is noon-dayy, to the other 4 
75 . 1 ws 


% 
\ 8 


No. 1, N the North Pole, J the South Pole ; : «4 the 


arctic circle ; 3 3, 4, the tropic of Cancer; E Q, the equa» - 


tor, 


out this globe; as appears by inſpection. We ſuppoſe a ro- 


b mw 5 
tarctic circle. oy he ſimilar lines, on the other numbers cor- 


reſpond to thoſe on this figure.) The ſun appears to be ver- 
tical in the equator, making equal night and day through- 


tation from 1 to 2, 3 to 4, E to Q,5 to 6, 7 to 8. 
No. 2. In this globe the North Pole loſes its diurnal, 1 ſhare of 
. Pe and the South Pole gains R. becauſe the verticity 
of the ſun is not in the equator, but ſouthward of it, being 
now at the dotted line, nearer the tropic of Capricorn... | 
* 3- The ſun's vertical ſtation yet nearer the tropic. . 
No. 4. In this globe the North Pole i is totally deprived of the 
_ ſolar beams: the daily rotation of the globe bringing no part 
af of the arctic circle into his light, while the South Fele“ 47 
his continued influences. . 
No. 8. The ſolar vertical ſtation nearer x the wh 3 
No. 6. The ſun till nearer the equator. | a 
No. 7. The ſun in the equator (equinox). 
No. 8. The Fun above the ec uator, nn northward. 1 7 
No. 9. The ſame progreſs more apparent. 


5 4 o 
* oy 21. 1 530% «fe + 
s 3 3 
4 + „ 3 * 4 
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No. 10. The ſun in the tropic of eee the North 5 Pole 


illuminated during the whole. rotation: the South Pole con- 
e in darkneſs. The ſame Ecrcumſtances attend all 


places in each hemiſphere, accor ing to their diſtances 

from the pole. 1550 05 30 tho 428, 
No. 11. The ſun declining 8 * equators = 7 ON 
No. 12, The ſug yy near why ana | 
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tor, or live 3 ; 5. 6, the tropic Nr Capticcrs.; 75 8, . an- 
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"Pi. the. oppofiions of theſe 8; 10. x. and 7. are alike, 
except that to one it is day, to the other night. No. 2. The 


ſun helo the line. No. 8., The ſun aboye 1t. No. 4., The 
North Pole dark, conſequently winter there and ſummer 


ja the ſourh. No. 10. The North Pole light, conſequently 


ſummer there and winter in the ſouth, _ 
The ſame would be the ſeaſons, &c. of a ſingle ke progreſ- 
. fively 4 in the ſituations o 2, EY 2 85 92 appears bye Fe One. 
Fig. 3. The plan of the: folir ed; mr. 
ing and receding an the antes of the globe. 1. The ſun 
at Y in the equator ; 2: 3. the ſun advanced northward ; 4. 


% the olſtice ; 5: 6. the ſun returning ſouth ; 7. the ſun again 
on the line, bing "ſouth ; 8. 9. 10. the ſouthern ſolſtice 25 


11. 12. the fun returning 60 the line 1. 7. The letters be- 
ow the: figure indicate the months of the ef. „ 


Tho h it bas been faid, 155 WP ea of the earth's 8 axis is 
| dne the ſame, yet this excludes not ſome ſmall varia- 

tion; the attractive power of the ſan and moon ſlightly diſ- 

turbing it at the ſolſtice, the poles, nodding, as it werer a 
few ſeconds, and returning to their places in about 18 years, 


There is alſo a motien which decreaſes gradually the obliqui- 
ty of the ecliptic, which formerly rather exceeded 2 3: "20 5 


but now is lefs nearly 2. "Phe equinoxes alſo do not happen 
in any ſucceeding year preciſely to a moment as the year be- 
ſlows; but have a retrograde motion of about 50” yearly, 
. ariſing from the attraction of the eleſtial luminaries. . This 
motion. completes a revolution in about 2 $,000 years. 
To ſuch diſturbances, though inſenſible to its inhabitants, 
are LOT: the firmeſt . of the terreſtrial motions ! 
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** THESE three. Gputesl el more corredtly 1 Jarget) . 
Principal effects ariſing! from the thang ging ſation of the wr 
verticity, to any particular place, 5 'Loxpo ON (L). - 
daily rotation of the earth ſuppoſed: 1 to 2, 3 to 4. Kc. EQ 
references are alike in all the figures. 2 ah North Pole, 
18 the South Pole, 1, 2, the arctic citele, 3, 4, 4, the tropic of 
"Cancer, E Q, the Equator, 35 6; the tropic oe Capricorn.” | : 

. Fig. 1, The ſun in its highe & HR latitude Go tropic \ of. 

. Cancer); the North. Pole wholly enlightened. 5 Lon pox 

=” (L) by much the greater part ee eee hours en- 

3 Joving the light of the. ſun; and when by the Jetatien of 

20 e globe : brought, to. t the hadowel par, of it, | rather dipping | 


1 


7 


2 2 


+23 


1 into, than kemainiag in its; The, feini-diumel ate being 
3% 8 hours 16 minutes 5 the er eee ee 


*hours' Abe, 1 111 12 91 5 SLE T4 1% Fx ot . 


. Fig 2. The ; Sun 1 in t he" equator ; th e Ferai- ata ec. 
. equal tothe ſemi-nocturgel are G ; Conſegque ntly the eq ; 


” | Fig. 3. the reverſe: ofifig. 1% The ſun highly e ſouth, 5 9 7 
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3 but ſhort diy- light, being quickly brought again into the 
1 | "Thadow : the day is now t the length of the niglit (7 hours 
| 28 minutes) f in fig. 1 and; the, nicht r he e len t ef t the a 
' (16 hours 32 minutes). © 5 and nen d Heidl. 
1 Whenever the ſun comes in + daily. rotation to the line N S, 
| ; . 1it is Ar o'clock ; which in fig. 1. is long before the ſhadow be- 
= „Sins 11 in fig 2. is exactly at the beginning of the ſhadow ; 
2 Air fg. 3+ is immerſed confiderably i in the ſhado . Cl 
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THIS plate exhibits the courſe of an equinoctial day. The 
earth's rotation fm Weſt 10 Eaſt, in the order of the 
figures 1, 2, 3, 4, &c. Or, ſuppoſe the line 1 1. takes in an 
| hour's time the place of that marked 12, the line 10 the 
place of 11; and ſo on, then 1 becomes 2, 2 becomes 3, 3 be- 
comes 4, & and all in ſueceſſion will point at any object ſitu- 
ated above and beyond the rotation. Such an object therefore 

will, to the inhabitants of the globe, advance in a contrary 
direction; as a, 5, c d, &c. according to the order of the 
letters. If we ſuppoſe a circular line; as that which goes 
any fixed object in that line, would ſeem to advance in the 
order of the Jetters.. We admit this object to be the ſun. 
Wherever the ſun is vertical it is noon. Suppoſe him vertical 
at Q, it is forenoon to , 5, c, d, e; morning to 7; night 
_ \. to all beyond. As F gradually turns to him, it is at Inoon, 
forenoon to g, B, 4, I, l, dayrbreak to n, and night to all 
beyond: and it is afternodn to e, d, c, b, evening to a, night 
do all beyond. As the earth continues her rotation, the tun 
ſeems to advance to e, where it is noon to E, afternoon to 
m, l, l, i, b, g. evening to /, night to all beyonßc. 
The figure ſhews, that when it is noon, evening, or night, to 
any ſpot under the line E Q, it is the ſame time of day to 
all places north or ſouth of tRat line: As when the ſun is 
on the mid-day (meridian) line, F 7, it is not only noon to f 


. * k + 


and to 7, but alſo to A and to B; and it is equally d. y-break 


* * 


to E and L: and ſo of all other meridians. . 


3 By 


84 
= 


PLATE 


n : 8 C28 1s 7 , 8 \ es . 
4 8 79 2 1 2 * 2 p 12 * 
£ N 2 9 \ $2 * 1 . 5 | 
EE AR, E 8 . — 5 *. 3 x 12 : 7 1 - 
SITS , L 4 IE) * _ 5 * n 5 : ? : N : 5 3 Y . 8 
2 4 1 > i 
* * . : - a5 
* * * 1 1 N + 8 * 1 = 
—— N : 2 Y > 1 
1 - * . ; - : 4 ” „ FR 5 
5 7 4 - p j 2 * 8 | 5 P 
Y 2 1 — *4 * 7 N * * 
4 5 . 8 8 4 
* 8 „ L . . ** ,. . - : — Y 
< i Pe 8 © 7 6 . Z ; 1 y : 
. "IE k 1 * ** * 2 * 5 . - - 
. 2 : # A; «x * 1 £ . 
"AS" 1 S THE HERE | : : wo 4 4 1 
3 - i ö 5 y g , % 5 
a 1 i > 
N & > ; ; Z ; 7 ? 
- 1 £4 , G 4 > 
: , Ws . > » b 7 ' ; N 
7's þ , = — «<< \ #4 . , 
n & G ' oF * , . 4 f 1 
4 4 * va k * It: 4 l * y 
* N . 4* \ 7 4 8 . : * 
* 5 8 * 0 : 4 . 
s ” N 5 
o is L 
. 
7 
X 


7 * - 4 : 4 ” f ; ; . 4 = 


; £ % * . k : 
: * 8 4 V 4 , 4 ; L 
. "0 . Aa * 4 '4 - 


. - * * R : 4 : 4 -- ö 4 - * . e 
„ — 1 9 I > a a 0 : : . 74 . ö L : . 5 A 
OR - p * 84 mit : . - 4 4 y — 5 : ; 1 : 2 L 

1 kd * : * 8 * 5 * 5 * 2 5 * 14 n % 

1 N 5 a; 4 4 5 $52: 5 ü * [1 

AI : : q - | * ; „ V IE - 
3 7 1 . - 3 5 . , 1 ; ; L 3 . x s 
7 * : 7 : * 1 3 0 _ it 
£ ; " IS . : { i | 

| 5 1 : bo wx 


——— EE Ee IO CONC ICIS 
D 0 4 > CO <a OY * "FO = 
2 A "NA 2M 


W. 
* * * * * . > i 


= - Fig I. yk, —— 8 of tha faite from any objeat, 
1 as occafioned: by the ſun at his different ſtations in the e eclip- \ 
1 ae 8 his winter ſtation; the” ſhadow! prolonged on a 


© | payementto. 3: '$,2. the equiyipx x Ma dow ſhortened to 2: 
13 3, the ſummer ſolſtice ; the ſhadow. approaching. to the | 
p endicu NS abject: at 1. 4, b, © ſhew the fame 

| 5s, oled to be noticed en A wall” or _ erken- 

* bee os 4555 1 EY = 

Fig. 2. Shews that the 8 is — iel. between. thee rays. 

of bght, &c. which fall immediately perpendicular, as 1, 2, 

than between thoſe which fall obliquely, as 3, 4 conſequently 
= fewer rays, and thoſe leſs powerful, 1 fall on any equal ſpace. 
= on the lower line than on the upper. This effect would be 
 gromer Hill at a gester obliquiy, W TR 

Fig 3. ſhews, that if the rays of light | fall nearly dreck 1 15 25 Sa . 

3 are reflected in the fame angle” = 3. from whence they are 
3 again returned 3, 4, à much greater number will fall on a 

"vp given ſpace, and with a greater effect, than when, as in fig. 

\ 9145 the angle at which they fall is greater 1, 2, and when' 
fallen they: [rebound farther 25 3. and are reflected in 
to ſo wide an angle as 3 3* 1. VFVVFVFV RE LO 

3k Plate explains, 5 dean — in the e 
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ties of noticing ſuch. intereſting particulars as are con- 


Kant occurring around us, our curioſity might be excited, 
and our attention awakened; not that the facts themſelves 


would be more intereſting, or more uſeful, but more rare. 
In human nature, the neglect of what is common is a frequent 


failing : novelty” has charms, for which we forſake conſtant 


utility. This is the caſe with regard to our notice of be- 
nefits received from our ATMOSPHERE : I have often wonder- 
ed at it, having frequently been in company among perſons of 
talents, who yet were little informed of the nature of that 
medium, on which depend all the enjoyments of ſight, and 
perhaps of all « our ſenſes. But we are at this time, Lavies 
and GRNTLRM Ex, diſſenting from popular inattention, and 
deſitous of . e e on i . ar- 


F 


ticle. | 
Let me firſt lead your EO to eber e might be our ſitua- 


1 len bad the Earth no atmoſphere e it; what a de- 


like Ae in Ke 5 nigdr. glaring and Metz Arongly contraſted 
on a back-pround of intenſe black, overpowering indeed the 


"ſtars cloſe to him, and thoſe only. No others would © hide 


"i 5 diminiſhed heads,” but ever acecompany his daily 


4. £4 42 


ads 3 Zn appearance: 


ſy but now and ten; we were Seide with rein- 
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8 appearance : ſuch. would be the ſcene in | hs Wale! on 
earth, we. ſhould be overwhelmed with the reſplendence of 
"har diminutive portion immediately adjacent to us; while, on 
either hand, at but a little diſtance, = * ohfeurity and 
oat ; farewell the gentle ene of ee bodies, fare- 
Ignts, interming ng colours, the infinite variety of 
com pounded zints, the del hting diverſity” a eike, har- 
Ma ld, inflead, light, 1nſupportably.- ſplendid |! Hand 
dar . Pros yt bing of death! Farewell che voice of mu- 
ic reſgundin through the grove ; 7 3 FFho, 
- If i . Grightly vivacity of che 
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= _ at: preſent. is. Wee N the 3 
| og aac OY the On ving . 


if en e i, + 2mm 
8 e a bd ese oa two or ws inp it — or 
8 more ʒ but at its extretne height is fo very, thin, atte wated, 
oO and rare, as to loſe,it(p] ſihly in ther, We, ſþall there- 
fore only afſume-its height From the earth, where it is found 
72 to be any uſe to us, . e, about t -five. miles; « eh 
een * ONS: by the effect 41 light. 5 Bett ne 
e here is TRANSPARENT, whereby. we are 1 
4 mittel to view an infinite number . of. ſhining bodies «through 
it, whoſ light paſſes into this medium, and ſo to our ſight: 
Jetz compared, with, the achgcent ether, the atmoſphere is 
DENSE. and compact inchegting, as it were, hy: Appropeh to 
e na 0 24 ſolid 


Ad speuds the duration of twilight$:and this renders twiligkt 


1 1 l 


4 blick twlys by mbithy dehſity it attracke the 0 lighe | 
; pag near it, and inflects them for our.uſe, as ohe may ſay, 
before they deſigned: it; which I explain thus: all rays, 
in a uniform medium, paſs in ſtrait lines (the ether is a uni- 

form medium); but paſſing” from one medium into another, 
they ate acted upon by this ſecond medium, according to its 
nature. If it be thinner than the medium they quit, they 
riſe upwards; if it be denſer” thian the medium they quit, it 
_ attraQts them to itſelf, and they bend downwards. Such is 
the nature of the atmoſphere ; it attracts the paſling rays of 

light, and bends them down to earth, long before they would 
ſtrilke it, if their courſe was not thus diverted. When the ſun 
s below the horizon more than eighteen degrees,” his rays 


7 


ſhoot into empty ſpace; but when at that point, the atmoſ- 
Phere feels the welcome viſitants, and directs their courſe, 
by its refractive power, don to the ſurfaee of our globe: this 


is the fitſt point of twilight; which, as the ſolar rays ſucceed 

each Ne and r ee nen e n —_ in mon- 
ing. ab HG! = 
- nn ſhould ce Fre TWILIGHT: varies: PREY nets 
| Nate of the atmoſþherec;/ ſo that ſametimes; when the. fun is 
more than eighteen degrees: below the horizon, his rays are 
inflected. For if the atmoſphers be elevated by heat, it may 
ſooner catch the ſolar rays ;/ if it be depreſſed by cold, it will 
be later ere it feels their influence. On this eircumſtance 


1 net W in warm wea- 


ther, than in cold," 7 ads Hs SIE n neee g 
II. : 1 1 8 = ; * 


i tho aint with el CG ty wel p BY: 1 
harbinget, th ilight, vho have been long de- 


e firſt dawn of twi 
 prived of the glorious luminary ! who haye abode for many 
weeks in-darkneſs, without one cheering beam to gratify their 

deſiting eyes tis al moſti a renovation of life Providence has * 
therefore bindly osdered that their twilights ſhould;hedength= 

ened in proportion; ſo that at the beginnings of Febfuary, 
wWben twilight is With us about twa hours, with hem: it. is 

5 nearly double that time : the earneſ 
| My auditory will remark for themſelves, that the evening 
twilight correſponds inverſely with what I have deſeribed 
of cherinorving;; fe As the fun declines, ; his ſplandour gradually: 
diminiſhes, not harſſ ly; not ſuddenly. but by: gently: with= 
drawing, prepares us for its total abſence· The benighted 
traveller mourns not his be wi dere Way log though bis 
home l The lowing herd winde-ſlowly o'er the long! an 
out apprehenſion of all- enveloping darkneſs. 

Thus Ithink I have treated of theꝛfirſt part of the nien 
der ed us hy theiatmoſphere ; its refraction of the rays of light: 
—Wewill next conſider its reflection of them ; for we are not 

to ſuppoſe, that all the light Whieh ſtrikes the atmoſpbete, 
_ reaches our eyes exactly as the atmeſphere received it: by no 
means a but it ſeparates the rays teceed from the ſun, as any 
other medium properly inter poſed would do. Some it reflects 
hack again every;; direction, others. it tranſmits, ! and they 
paſs through it. Hence ariſes all the variety which decorates 
21 " LS | 5 the 


\ 


of future day! 51 5 N fag, 


tw) | 


the &y13.6 che: firſt break of day is a eold light i in the eaſt — - 
this by degrees is tinged with: purple, which-grows redder and 

redder, till the purple is loſt in ohange, the orange in yellow, 

and, before the ſun lig tu degrees high, the yellow is changed 
white, Insert this orders it is the approach of evening.” 

Can gez preſſions mare juſtly deſeribe the [priſmatic colours ! 
(of. which elſewhere) the principle is clearly this: at a certain 
een ſun with the atmoſphere immediately around 
us, it reflects the purple rays. of light, and tranſmits the 
others : at a, leſſer angle, it reflects orange, and then yellow, 
always underſtood to tranſmit the others : but when the rays 
of light paſs directly nta 3 Wale! 18 white. This * 
will occur hereafter. , i Pal view 
We ſuppoſe the ple e Weg 1 pane +" with, light 3 

** now it tranſmits to us thoſe. rays, which, ſtrike our eyes 
with the moſt lovely blue; the happy medium between op- 
preſſive [darkneſs and intolerant light, the ſplendid canopy. 
of Heaven! For the, celeſtial; azure is not produced, by. 
any agency femote from our earth, it is not the effect of 
diſtance, and the offspring of etherial nothing (of nothing 
nothing comes), but is ſimply the production of our own at- 
moſphere, and the effect of cauſes near ourſelves. Our at- 
moſphere reflects blue; that of the planet Mars is ſuppoſed, 
to appear to its inhabitants red; but Whether the ſuppoſition 


"Mi Juſt, or whether red be to them the moſt pleaſing of colours, 


8 


is not for us to determine. The atmoſphere, we ſaid, is replete 
with light this it retains, not for itſelf but for! its inhabitants; * 
Al WSU 1t diſtributes this imp Nen article, in every direc- 


tion, 


4 


——— abundantly , enabling. the. light: to wunder 
| 2 and by ang now here, no- een 155 
idle every object, near Daa en a 19324 Hi 
We have taken the height of the atriie Pues. at about 7 
ive miles; we will, if Fou pleaſe, divide this height inte 
nas parts ſor readineſi-ſake, each five miles The kigheſt 
is/exceeditig thin and weak, the ſecond ſomewhat ſtronger, 
ine third ftronger ſtill, till at the bottom, 1. e. ys ee the 
earth;)'th> luſt ſpace is in compariſon very much compre 5 
Or ahvert this order 3 next the earth the atmoſphere is not on- | 
more ſenſible of the attractiom of the earth, but alſo is prefſ, 
ed by the weight of tho ſupsr-incumbent-diviſions(not to men- 
tion its load of vapours of every kind, arifing from the earth)? 
covſequently it is more denſe ; the ſpate next above, being 
leſs attracted and lefs preſſed, is lefs denſe ; and ſo of the 
whole. It follows,” that a ray which Geri at the thinneſt 
part, and is thereby converged i ownwards, is perpetually paſſ 
ing into ill denſer and denſer mediums, / whereby it is bent 
more and more, ſo as te be confiderably incurvated ere it 
reaches our eyes li Of courſe, as we ſee luminous bodies only | 
by ſuch rays, they-ars not in fact u tliey appear, but al- 
lowaneef muſt be made for the refractive bending of the rays 
of their light. Fhis refraction is ROE at 1255 n and | 
leaſt or nothing in the zenith. eee 
bo In conformity to this train of handy; 1 us des to pro- 
poſe another important benefit, received from the interven- 
tion of an atmoſphere. If at the horizon it elevates the hea- 


 venly bodies, io it does alſo the horizon itfelf ; it enlarges and 
8 = —_— 


extends — objactsi fi frat * the ene "fo as to 
enable us to ſurvey a diſtance very diſproportionate to our geo- 
metrical height above the level of the ground we ttead. This, 
on land) enables us to diſcern the melting diſtances, and the 
wide · ſpread landſeape: We deſery from afar: our friends, or 
aun foes ʒ ,, anticipate the joys of meeting, or we prepare . 
for perſonal protection, and ſelf-defence ; or, travelling to a 
diſtant city, we behold remotely our propoſed reſidence, and 
direct our Way by the readieſt road. To this property of the 
, umoſpliere were indebted the ten thouſand: Greeks, who, with. 
Xenop phon ate their bead, retreated from Babylon; after 
many a toilſome march, after many a bloody combat, and muph 
oppoſition, arrived at length on a mountain's | brow; whence 
they might ſurvey the far- diſtant proſpect, they filled the 
echoing air; with. ſhouting, the ſea! the fea ! whoſe. friendly 
waves they knew would tranſport them to their nativt home. 
To this property of the atmoſphere is indebted the venturous 
navigator, who hereby notices diſtant! darigers' on foreigu 
Gores; and he, Who ſeeing. the Centaur fink, had leaped from 
the foundering:iſhip, had paſſed many days and nights in an 
open boat, till exhauſted nature ſupported not want and fatigue, 
his “ ſwearing fit of joy had given place to filent de- 
ſpair, had not this property of the atmoſphere elevated in the 
air the mountain of Teneriffe, and afforded a mark to which 
to direct the ſhattered pro. 

The proportion in which the ae elevates objects 
in a ſmall ſpace, is determined by obſervation : for this. pur- 
128 Mr. SHS RIDER, by appointment of the Royal Society, 

1 fitted 


1-1 


2 apparatus, — he/:6iind: an ebe hs „ 

lower by ton fert and à quafter, in a diſtance of.two | 
. bur hundred eighty-eitzht, than in opbn uir 
1 upon condenſing. the alr, by injecting a double Portibn, the 
object was: elevated twice ten feet and a quarter 3 upon let 
out the ſuperadded nir, the object deſcendod gradually toi in 
true ſtation, as the air returbed to its atmoſpherid ſtat o 
* Allewantes muſt be made in this experiment for tho glaſs 
through which the object was ſeen, and for othey. particulars 4 
enough ie proved by it, to demonſtrate chat the atmoſphere has 
very ſtrang nefractive pdwers, by which it elerates abet 
eſpecially thoſe at a diſtance, and feet through! Its Stoſfoſt 
medium 2 1. e. that track of it next the earth. 17 Qfi0 137 9440 
That the atmoſphere next the earth is of eonſidetable Aeg 
"a Lthink appears from the principles of aerial perſpeRive, 
which having formerly treated, I ſhall now decline: with à fire = 
gle . obſervation, : that although. this medium is probably 
pellucid and colourleſs, yet as it reflects blue rays, we 
may call it blue without offence; eſperially, . ab this is the 
colour it imparts to all objects ſituated at ſufficient "diſtances 
to render its effects ſenſible; and methinks it is a curious ſight 
| (not untommon in Italy), to ſee a diſtant mountain covered 
with ſnow, in parts (its ſhadows): blue, while the ar bc thin- 
00 the other parts, Fenders them re. 

Hitherto we have treated the atmoſphere. as Keble "ER 
genenus medium: but perhaps it may contribute to facilitate 
our conception of its powers, if we conſider the great proportion 
as: watery vapours 48 OTE in it, and more or leſs 
>. wy | intimately 


— 


— unitedwith it j Lab as cara "EP An 
ſtanding waters ; from-theiearth itſelf; from perſpiratigff of ani- 
mals, plants, &c. & e. Nowyas water is a much ſtronger re- 
tractor than air, it propòrtionately incręaſes the aerial effects. 
A very remarkable proof of this poſition is given in the Phi- 
loſophical Tranſactions, No. 212, where we are told, that from 
Greenwich looking over the point of the Ille of Dogs, that 
meadow only is to be ſeen at low water; but at high water, 
not only the meadow oppolite on the other fide the river, but 
alſo the cattle feeding on it, are rendered diſtinctly viſible, by 
the ſtronger refragtion of the humid e air now at- 
e the courſe of the river. 
The atmoſphere is the cauſe of heat 1 chat is to 1 8 * 
| is, by | it, eollected, diſperſed; and rendered active; or by heat 
it is agitated; and rendered ardent (of this in its place). 

I beg leave now to ſolicit your attention, Lavpregs and Ge 
TLEMEN, to the ſimplicity of thoſe principles by which Pro- 
vidence produces ſuch arid ſo! many admirable effects; man- 
kind unite many wheels and ſprings, many principles to attain 
one effect; Omnipotence 'produces. from one principle many 
effects; each ſeemingly independent of others, yet all re- 
ſulting from one leading appointment. View thoſe: azure 
ſkies, they ſeem the arch of the ſtarry firmament ; but they 
only ſeem, the ' ſtarry. firmament is—black (i. e. colourleſs), 
What we take for heaven, is in fact the mantle of the earth, 
atleaſt it is the canopy raiſed. around it. How infignificant 
in themſelves, a few ſmall bubbles of air and water! but not 
when * by ſuperior ſkill; then they ſhall be uſeful, 

MMA | | elegant, 


244 2 


1 . 


TE n then «hey (hall IP as: 1 
| cgi t for us; ſhall divert its progreſs, and diſperſe it 
around us; ſhall: become the dery Wer of placidity and 
cheetfulneſs, the delight of the eye ! uniform, ſo far as uni- 
formity produces grandeur and najeſty; various and diverſi- 
fied; b far as variety promotes delight. Free from the glare 
ol offenſſde yellow, or the melancholy of ſombrous black ; from 
5 terrible red, or diſmal brown; yet occaſionally exhibiting. 
= RE] of * BY every changing refulgence of colour. © 
= + Obſerve the various duties of the atmoſphere; in the various 
= * the day. It firſt gently introducgs the light; then 
it ſpreads light all around; and laſtly gently withdraws the 
light, preventing darkneſs from ſurpriſing us unprepared. 
Nor is it leſs deſirous of imparting. pleaſure, wheti the cool 
moonlight ſ ſhews'its cerulean e or the nen hea- 
very ſtream dſprightly luſtre. 4 
Nor is the atmoſphere deficient 'in abt various ales. of 
various ſeaſons: in Spring its lengthening light refreſhes and 
exhilarates the ſpirits; in Summer, it prolongs the evening 
Walk, and, after the ardent heat of day, it invites en- 
joy ment ſalubrious and pleaſant; in Autumn, the huſband-. 
mam finds its advantage, and it lengthens out the reaper's 
daily taſæ: but when bleak winter covers the earth with 
now, or binds it with! froſt, the cheerful hearth, the ſprightly 
blaze, is the refuge of man; of what value then were long- 
continued twilight 2. The ſes! too of the atmoſphere, in the 
different climates of the world, deſerve our notice; beneath the 
nw 885 days excite tehies) for cooling night, here is a 


* * 


dns 11 N twilight 
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tellgbe of dür 3 . at the poles, ewilight prokin * er- 
ing day, here is a twilight of many hours; every glimpſe of 
oe is valuable here, let the'poles enjoy it by refraQtion. 

We | ſhall now | confider the "atmoſphere, as contribut- 
ing very greatly to the enjoyment of other ſenſes of hu- 
man life: its effect indeed ſeems not very powerful in the 
articles of taſting or feeling, or at leaft, it is not very evident 
in what manner it contributes to thoſe ſenfations ; but the at- 
moſphere is excluſively the medium of ſound, and if we were 
deſtitute of ſuch a ſurrounding fluid, we ſhould neither enjoy 
the cheerful voice of melody, nor the ſocial endearments of 
friendſhip : converſation; inſtructive or delightful, would be 
unknown, joyful expreffion, or anxious ſolicitation would 
never thrill in the awakened ear; no nor the tender ac- 
cents of liſping infancy; or the nobleſe inductions of man- 
ly reaſon 25.30 15) THEIRS e 

Sound is an idea ciel in u the ali by means of the audi- 
tory nerves; Which receiving impreſſions from the external aff, 
communicate crreſpohdingg impreſſions' to the brain. It the 
air itſelf, ſound is propagated or diſtributed from place to 

lace, by meatis of certain tremors or vibrations which originate 
in the ſonorous body. An inſtance may explain this idea; obſerve 
the vibrations of a large bell ſtruck by its clapper or a ham 
mer; theſe produce correſpondent vibrations in the immediately 
ſurrounding; air; from this ſurrounding air they are tranſmitted 
to the air around that; through this to other air more diſtant, 
and 0 ou, ever decreaſing i in ſtrength of tone, as increaſing in 

WO 


dis tet much as the areling maven; G roffle the eb 

- ſurface-of a ſtanding pool, When yen throw a pebble into it, 
are firſt ſtrong and clear, but gradually enfeebled- as they ele 
large in dimenſions, they deereaſe in firength, ll ana en 
5 too ſmall to move the quieſcerſt fluid, 

Water is capable of receiving theſe motions on 1 
parts of its ſurface at once, and the circular waves in their 
courſes will croſs, and, as it were, go through each other, not- 
withſtaunding their reciprocal reſiſtance: thus, ſounds from all 
parts may reach the ear at the ſame time, and, according to 
their force, they ſuggeſt the idea of diſtance. The idea of 
direction (i. e. from what quarter they come) ſeems to be ac- 
quired by the mind in conſequence of much attention, N 

be learnt by frequent remark and cortectionn. 

It is a mighty pretty experiment, performed by putting alit- | 
; tle bell under the exhauſted receiver of an air-pump, in which | 
ſituation it makes no ſound ; I mean; that however the clapper, 
» ſtriking the ſides of the bell, may cauſe them to vibrate, _ 
yet the ſpace around the bell being void of air to receive thoſe | 
vibrations, they are - totally impotent, for want of a me- 85 
dium to tranſmit them. In condenſed air ſound is propor- 
tionately ſtrengthened. We ſhall have occaſion to recur to 
further principles on this article when inveſtigating the ſenſe 
of hearing; I therefore ſhall now only remark, that the atmoſ- 
phere tranſmits ſound through very great diſtances, but if any 
impediment be interpoſed, it returns the agitated waves 
from ſuch impediment ; and this return of ſound we call 


an echo. 


The 


* 


1 . 
The W to ortleh Gotid may be 1150 by ths: atmo- 
P may well be ſuppoſed proportionate to the magnitude 
of the ſonorous body, to the intenſity and force of the ſtroke 
acting on ſuch body, and to the ſtate of the atmoſphere itſelf, 
whether clear and pure, or vaporated; to which we muſt add, 
the courſe and ſtrength! bf the wind; ſince that may either ac- 
7 celerate, or retard the wave of ſound, either prolong or ſhorten 
it. Sound has 4285 frequently heard fifty, or ſixty, or eighty 
miles; but Dr. Hearn, phyſician to the king of Sweden, tells 
us, that the ſound of the bombardment of Holm lia, A. D. 
165 58, was heard an hundred and eighty miles; and ſome have 
thought, the * At" the weed of La Hogue * were heard two 
homage mes.” 100 2100151166 oe 
The umtmenſe ty e of btbeeſſe conffantly carrying 
on in the atmoſphere, the numerous objects which occur 
to divert found from its courſe, and to impede its progreſs, 
may very much leſſen its effects from what they would be in 
a medium Till, pure, and free. This ſeems confirmed, by the 
| frength *6f the voice in caverns aud vaults, where the 
air is ät feſt, and 55 the diſtatice a Which the voice may 
be Haha" a fmooth river: perhaps 1 may add, the in- 
ſtance of a countryman, Who being employed to dig a deep pit, 
Was «Frightened from his work by dreadful noiſes! which 
'proved'to'Be thoſe ariſinig from the trotting of a flock of theep 
at two miles diſtance, but "rabſiitted t to him by dome lan 
terrancous edtiveyance.””" 281 | | 
Thie prinGples of echoes are not unlike thoſe of" reflected 


5 "N81 55 ey are reverberations or returns of ſound from ſome | 
91 | Fe booy 
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body 0 which, what, J may term the * b ded, 
| ,- and.unable.. to, paſs through, it, are beaten, back, and 
 roturped. - This returning may ariſe from, many kinds of ob- 
jects, from a wall, from a: hill, or if other impediments to the 
progreſs. of ſound: be wantingy.the atmoſphere furniſhes clouds. 
-Which often create echges to great ſounds. There: are many, very 
curious echoes mentioned by authors ; Jarne natural, ſome. arti- 
Feil; in owe, the ſound is repeated twenty, thirty, even fifty 
ines, ſame>repeat :{yllables,. aud ſome words, pr ſhort ſen, 
 tences ; this jc eaſily accounted for on the principles juſt hinted. 
; „We ſhall turn our thoughts for a moment to the uſes of the 
atmoſphere as they regard the ſenſe of SMzrLING:, We, may 
conſider a flower, or other odoriferous body, ag a centre from 
| Fhence are diverged thouſands of powerful and active atoms, 
Which, when they meet our olfactoy nerves, excite a 
- ſmell, of whatever nature it may, pleaſant or feetid, agreca- 
| ble or offenſive. Theſe atoms, or particles, are received 
into the atmoſphere, where they float, and whereby they. are 
diſtributed far and wide. Perhaps, I. may illuſtrate the ſhare 
of the atmoſphere in this buſineſs, by referring you to a. baſon 
of clear water, in which if vou drop 2 little coloured. liquor, 
the water ſoon becomes tinged, and the. colour of the liquor 
"ſpreads: through the hole; attenuated, weakened, and 
cthinned; Which effec, no doubt, takes place on a larger 
feale. in the atmoſphere with regard to odoriferous particles ; 
and very much to our benefit, ſince we well know, that many 
ſmells arg too ſtrong to be endured without in convenience; 
-that ſome axe. fapal th tl PORE. en, becauſe undiluted (witneſs 
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the pea-bloſſom— damp, of mines): 5 that mt are un- 
healthy, if too conſtantly reſorted. to. The tea. brokers in 
London (who judge of tea by- ſmelliſig it ſtrongly) are 
greatly liable to the palſy; ; and the Perpetual uſe of perfumes, 
among the women of Chili, produces an internal diſeaſe, as 


dreadful as incurable. But when a free circulation imbibes fra- 
grance, or when fragrance i is in“ its nature moderate, then it 


conduces to-health and cheerfulneſs, refreſhes the ſpirits, and 


23.1 


exhilarates the ſenfations; ſuch is the ſmell of morning and 
evening, arifing from vegetation; ry ſuch i 18 new mown hay; and 
many others, which are bappily no a nor rarities 


141 „„ 3 * 45 * 


among us. 8 Ns 
See from one. ſimple covering Wg our habitation, 


: what various «ſervices are beſtowed on the children of men; 


what various ſervices which come to our knowledge; but could 
we ſee the magazines of ſnow, the treaſures of hail, the repoſi- 
tories of froſt, the 1rcſervoir of the drops of the dew; could 
we trace the ſprings and circulations of the electric fire, of 


the magnetic fluid (at which we can but gueſs); could we 


deſcend to the minutiæ of thoſe proceſſes conſtantly in motion, 
whereby vegetation is advanced, fertility increaſed, life pro- 
longed by reſpiration, and many other beneficial effects pro- 


duced, we might juſtly lay aur fingers on our lips in adoring 
ſilence, and muſe that praiſe to which expreſſion is inadequate, 
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conſe quently the Equinox. 8 ; 
noise m0 analog gniz5402 get 219 "10% 


: In appears: by the figure, that thoſe arts whick- have hwy; 
bi: bythe diurnal rotution of the earth, turnod from the. ſun, 
bond ere lbſing fight of hum Ci. e the Part marked Eues 
_*  b\-- yet; enjby in beams by-the refraQtion of the at 
20 were no ſueh metlium around it, à would be involved: in 
1 85 night; whereas, night is but juſt ſenſible at d, and the in- 
= Aenne been rhoſs terters, is gradually preparing for the 
1 total abſence of the ſolar luminary. Rt Noon the atmoſs * 
= "EO ſpreads the -rdys of Hght: all around, and diffoſes 
Fo 2 equaland; general brightneſs. Tn Morning, as habe... 
1 eb tbe globe Sand c, rurn toward æhe fun, the light gradu- 
ally advances, fo that, although in ſtriAneſs only 5 ſhould 
8 be illuminated, yet the atmoſphere penn the ſolar rays to 
| c, and prepares thoſe parts for perfect day.' Thus it ap- 


. Ng 


pears, that though the line 4 b, ſhould be - t natural b boun- 
| 13 th of _ and . et by this invaluable contrivance, ; 0 
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much beyond that line is reſcued from darknefs, and c 4 
is the actual boundary of light a Fl ſhade. In faQ, there- 


fore, the very pole has now nb night; though all other 
parts of the globe have equal day and night. 


It is ſuppoſed in this figure, that the rays of the ſun fall pa- 


rallul on the earth; but this we have already ↄbſeryed they 
do not, but illuminate more than half the globe conſtantly ; 
© by which ſuperiority, efpecially when aided by the atmo- 
1 phere, darkneſs i is very much leflened, and light; increaſed, 
for the purp̃oſes and enjoyments of lifes. ...c.: : . 
This figure is a kind of @ 
ture, explaining the rotation of the earth: the citcle ih 
which the ſun is ſuppoſed to move, correſponds to that 


marked E . and the effe& of the ſun, is what would take 


place when he is in the Ration F 7, From the combina- 


tion of theſe figures, ſeen in ſuch different aſpects, a- very 


clear idea of the diurnal rotation and? its effects may be at- 
tained. „ 


* 


Fig * 102 a more Aang view v of telugtt 83 could he e 
above: we obſerve, that the ray from the ſun to 1, which 
would proceed direct to a, is by the atmoſphere at I, caught 

and inflected to =; jult ſtriking A in its paſſage; and 
E thereby. rendering: the ſun vitble | to A, although that orb 

be below. his horizon, which is 1, 2. This ray is again 
deflected from 2 to 3, where night begins; ; the ſun being 
full eighteen degrees below the horizon of any ſpectator 
ho ſuppoſed at 3. The ſpace from A to 3 is gradually darken- 
2 till at 3 it becomes 0 A abſence, and Ru of abt. 
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In this figuts/the Arier is ed ines c 
1 bereral parts, according to the ſuppoſition hinted in the 
„ Laerunz. The groſſer diviſions next the earth, the lighter 
and thinner; parts: of he did further from it. If a ray 
from a Ba body be ſuppo x to Proceed « direct aud 
© ſtrait! from the ſtar to the firſt Gon, it is there a little in- 
flected and bent downward; paſting into the ſecond diviſion, 
it is ſormewhat ore bent; in th third it is yet more at: 
tracted from its original courſe, till by the time it has 
reached A. it ia cnſi erably incut vated from its firſt direc- 
tion; but as A ſees this ſtar by its light, and its light 
ſtrikes his eye in that direction which'ir has geduld in 
the groſſer medium, he will naturally ſuppoſe the object to 
be in that direction prolonged, and of * will eſtimate 
the ſtar at 3, which, in fact, is below that ſtation- | 
If A be ſuppoſed infpecking an object in the zenith Z; he will | 
ſee it in 1ts true place; becauſe, though the rays, as be- 
fore, paſs out of a thinner medium into a groſſer, yet fall- 
ing right upon every futh-medium, their courſe continues 
to be direct and ſtralt forward, and ſuffers no refraction; 
but reaches A in the ſimpleſt manner poſſible, and alſo 
through the leaſt poſſible track air, vapours, &. — 
If A is e to be looking at the object þ, which is in 
his natural horizon, he will ſee it through the greateſt poſ- 
ſible quantity of vapours, and through the greateſt poſhble 
quantity of that part * with the groſſeſt vapours; the 
. diſtancefrom/A to being more than from A to h, and the 
comparative iſtance from A to the firſt line, ver much 
longer on the line A h,. than on the line A 6; con- 
ſequently, here refra@tion is moſt powerful, and theuzh 


008 equal. to that * to render it more agg 
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| it F clita objets on 
the Horizon anke a r N en 


If refcaQtion. be n or leſſened ac 
ding to the ae of the air, it is certain it will 
| pr ge effects on the horizon. A ſpectator 
ay. d to ſurvey the {weep around him 1 2 

| Ln the dotted line), r here his viſual ray 
circumference of the globe, . this would 


py Adting) from # to the . 7 a 


appear level to him on the line 5 9: but if a body of 


aerial vapour be diſtributed around him, it efracts the rays 


| coming to him from much beyond the circle 1 2, and he 


views à wider circumference ;;{cen level on his horizon ho 
at az, if the air he ſuppoſed yet more e tranſpa- 
rent vapours, Fo proportignably extends his ſurvey, and he 
nov ſees the circle. 3 4, which on his horizon 50 appears 


extended on 2 level, and terminates at . 
Suppoſing the eye of the ſpectator A to be five feet High, the 


diſtance A 1 is four mules and almoſt two-thirds; i. e. 
8125 yards. 


No determinate diſtance can be aſſi igned for the extent of the | 


refracted horizon z unleſs the ſtate of the air, and part of 


the world is known : for, as already hinted in the Lzc- 


Trunks, the polar idbabitants ſee *;4 heavenly bodies, &c. 


on their horizon, . e a much greater proportion of 


air, and alſo of groſs v urs, than thoſe at the equator : 


inſomuch, that the ſun regularly, at ſome ſeaſons of the 
8 JI, riſes at the poles of an oval figure; his lower limb 


heightened by refraction, an [ brought nearer to his 


7, > er, while his horizontal e e remains unchanged. 


We learn from the teſtimony of the Hollanders, who, 
A. D. 1596, wintered in Nova: Zembla, in latitude 76*, 
that by the refra&ion of he atmoſphere, they ſaw the ſun - 
ſeventeen days ſooner, than by theoretic e ey 
. to have done. 


fs en . 5 n JJC CO TESTS 
8 7 Boy, bs 4 * 9 9 5 
* 2 „5 y . ; Id : p ' 
0 q 4 C 
, . : 1 VI 
N * 7 „ * * 
o wv 
| * 
- 11 


* 


1 ö > 1 4 , a 
D SSA 2 57 q. Det ds SLA. — ; * 1 11 132 > ris lib 1 2 
| % 


* 1 1 * m. We NG 


. a $9: 


*. * 
4 ” 27 * 
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 aſcerjaining! the refractive powers of the ATMOSPHERE. 
Fig. 1. The priſm'is charged with an additional Uanitity | . 
„ air, rendering its contents doub/# what they, would be iin 
free alt: in this compreſſed ſtate of the air in the prifm, 
= the obj ekt appears at A; as the comprefſed: air is let out, 
_— - aher deſcends to its true ſtation in open Wir * 
"MM from A to FT; f and 2: : which is a deſceut of ten 7 and hk 

uarter. f 211 ui 1 1 | 1011 $4 CLE 14100. 
E: >. le dr onda: I t de ptiſm being 1 7 
Aileen away, the obj — deſcends frõm its true ftation in 

open air () to 4 an en. feet and 2 quarter): upon the 
re- admifſion of air Hit Fo vacuum, the obje ie bein 4 

A. to a and 5; =p by t the & refractive. es of Rink air 

* tp-r6-ademitted, N 
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= Scud Fig. 3s 5 | This figure i: to e the. £ 
1 Waves, of agitated. air! conveying ſound from the? abrating Yu 
. WP © body A. At firſt they are ſtr Mos as 1,2, 3, 4, but weaken _ 5 
= as they recede from 4 to B; whoſe, interpofition prevents 
. their progreſs, except at the Flies B, throu h wh ich they 5 
proceed, as it were, afreſh, in a, l e, d, 6 8 "as they 72 ; 
Bo. till they become inſenſible 1 e. the ſound becomes 
© maudible), Thoſe rays which are topped by the wall B, 
return and form an cho, which Feakenscorreſporidently 
to its diſtance from tlie reflecting body, as 1, , 2, 3» 4, 5, ö, 
and) at length becomes totally quisſcent. 
Accordin to the fituatian of an auditor, he will hear the ori- 
inat-found} and the echo more or Teſs ſeparate; at echo 1, 
they will be union, but at echo 6, they will be 
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Mixro RE of good and in, charaBteriſes 1 |" piettab 
1410ſtate; bur benefits are alloyed with attendant evils; and 
grateful alleviations aceompany ſorrows. On this terreſtrial 
globe, life, pleaſure and deliglit, are brothers to death, anguiſh 
and miſery. Ever various, the mantle wfnich furrounds our 
habitation ! it is now replete with eleganee and falubrity, is 
the fi plendid robe of royal magnificence: eee behold dark- 
neſs and gloom terrific flaming fire 'devours, thunder ſhakes 
the earth, the torrent pours its rapid erer hail deſcends in 
dreadful volleys, or the'whithwind ſpreads ſwee ping devaſtation: 
Is the deluge paſt > The reverſe is equally fatal: the Heaven 
with - holds its rain, no gentle dew deſcends, no cooling ſhowers; 
above are iron, the earth beneath is braſs,” the 
cattle forfake the field where they drop their young; the huſ- 
bandman covers his head, deſponding for his tillage; the 
nobles ſend their little ones to the waters, they come to the 
pits; but return with empty veſſels, aſhamed, confounded, 
and covering their heads. Ot, inſtead of health, the atmo- 
ſphere diffuſes r- flight is vain, the contagion 
overſpreads a country! remedy is vain, we breathe the peſti- 
lence 1—Ns longer a ſplendid robe; our mantle 1 is now the en- 
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venomed garment which 'conſures wy vials of the e, 


15 Happy Britain, which only by report conceives of theſe calami- : 
ties, and only by ſympathy ſuffers theſe miſeries! To us ſuch 
deſolation is unknown: yet we ſhould/ never forget that 
period when London was verdant with graſs, for want of paſ- | 


; phere 


ſengers to tread the ſtreets, 
But at this time,/Lavies and GENTLEMEN, the atm 
which ſutrounds us is to be conſidered with regard to thoſe 


operations which are conftantlycarrying on in it, and which more 
mn ediately ſtrike our obſervation. as belonging to the ſubject. 
Firſt, we treat of WIN DS; and theſe. we. l u. Ae into 
 ConsTanT; and Ix cos AN Tr. „ 
When 1 attribute conſtancy. to W . am aware 0 7 I 


ſeem to contradict daily experience; to this L reply we muſt 
not ſo depend even on experience itſelf, as to exclude facts 
which oppoſe it: for though among us the vane is no em- 
blem of ſteadineſs, till it ruſt to a point, and fix at laſt, yet, 
in the proper. latitudes of the Pacific ocean, the wind blows 
ſteady, in one uniform direction, and with one contiuued velo- 
city; the ſeaman ſets his ſails, and almoſt forſakes the helm; 


night and day the breeze ſwells his canvaſs, and wafts his 
veſſel in full ſecurity; the wide · extended waters fear not tem- 
aed by contending billows.. Such is 


peſt or ſtorm; never deform 
| n deſcription of ſome parts of the great ſouth. ſe. 


There is ſomething ſtriking, to this purpoſe, in commodore 


Anzon” s voyage in the ſouth ſea. We read, at one part, 
of raging waves ho the Faroe. ne Gps. raiſing 


bord Te: 
4 — Ari JF | FOR 4 SN 1 . 1 ler 


| 


t 1 


| 1 now mountain hight Hen plunging het oj the abyte, 
rhe veſſel” pitching, toſſing, ſtruggling with the ſtorm; the 
wind quiveriug the maſts, and rending the ſails; cold, rain, 
: ſnow, hail, in furious union” combating the:adventurous navi- 
gator, whoſe frozen limbs almoſ forego t their life. Afterwards, 
we read of weather which permitted every ſail abroad, and 
em ſafely acroſs the immenſe Pacific. In fact, veſ⸗ 
breeze ze, uſually make their paſſage in fix or 
ſeven weeks, while others'goi ing the contrary way, are obliged 
to avoid the limits of the trade- wind, and employ not leſs than 
ſix or ſeven months. Such is our accoùnt of Conſtant Winds, 
which alſo blow in e ee and Rr e oceans with 
equal permanency. A) eoalaly 
- There are alſo Winde of ee Dena: 215 mean, 
Which one part 'of the year- 'blow with ſettled regularity in one. 
direction, the other part of the year they blow with equal 
ſteadineſs from an oppoſite point. Theſe are termed Manſoons, 
from a pilot of that nate, who firſt adapted them to the pur- 
poſes of his navigation. The interval between the changes of 
the Monſoons is the ſeaſbn of tempeſt, and is termed the 
breabing up of the Monſoons. — Theſe winds. have their ſtations, 
and are bounded often by a projection of land, as peninſular 
Iodia, on one fide of which the coaſts are haraſſed with ur- 
ricanes. on the other they never know them. 
As theſe winds occupy the moſt conſiderable part of the 
 8lobe, \ we ſhall here endeavour. to explain their cauſes. 
r the trade · wind we obſerve, that it reigns, where reigns 
the greateſt ſolar heat, i. e at, and adjacent to, the Equator ; 
oy | we 


Py. 
5 
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ſides, ir widens, it f 


ual | yacuity. in "the oo 


jacent atmoſphere: to ſu 1 ey Vaſt wok, the, air from all 


ty. If vou pleaſe, 


quarters ruſhes with proportionata v 


we will examine this matter ſomewhat, mvre cloſely: for a 
moment we ſuppoſe ourſelves beneath the l 
. forvis vertical, aud darts his perpendicular rays, with intenſe 


line; a 


feryorg the air around us feels this fervor, and expands on all 


1s equally-cxpanded it will continye while the 


Mis heat; 


fun is high; but when he declines, the expanſion declines alſo 
in that quarter which he forſakes (i. e. the Eaſt), a and thereby, . 
ſuch quantity of atmaſphere as-lately occupied very conſider- | 
able ſpace, is now cantracted into ſmaller dimenſions, and = 
which void is regularly ſupplied . from where - 
As the daily progreſs of the 


leaves a voic HA 


ever the air can ſupply it. 
ſun is from eaſt us ver this ar of A oe {js the 


ins, p 


bar to as Fey in has 1 bk +a in vo Sth after 
: the ſun has: quitted it; for the earth being a denſe body, re- 
tains heat in great quantity, and this it. continues to emit, in 


proportion'as the atmoſphere ſhews any diſpoſition to refrigera- 


tion. Thus it appears theſe parts of the atmoſphere are con- 
ſtantly heated - exceſſive hot at nogn, little 5 c $7Snings 
"and ax wight are far from tempor...) 


> from this ſearoe-ſuſtain- ; 


N. might 


noon. the 


— — 


FP 8 nad , ck X 
5 A N +7 Ow . * nnn OI INN 5 y ä 
ES I - S 9 e 9 : r « 4 ” 
. e JJC ² —˙;̃̃ÜÜꝛ!!!!̃ꝛ. !.. A W * * 
* 80 13 2 * W N 5 * et); 8 n X w 
4 8 K NW * 7 57 c bes. 2M '3 v r 
* 1 1 6 . 7 OO) * . - y Iz 1 
, F . 1 1 Fa WF » Le ES y 7 
* * 5. $ + 2 : 4 4 ET F % 
1 * 8 . X 5 4 
% * * x o : » NY : 
e — , OY ; 2 7 N 
* 4% A 
; = . . * 
— ks : 5 
* 
3 
* 


ad might dd, as 1 FO: 65 thiseaſ wine the ble. 
eſs, is preceded | by an expanſion of air: 1 fay, the mo- 
tion of the ſpreading atmoſphere pre alen the ſun, and con- 
ſequently puſhes forward aud impels the body. of air toward 
which 1 it is advancing; this not only. prevents any wind from 
this quarter toward the eaſt, but alſp,. what with this impulſe 
on a quantity of air to make room for that which! is now ex- 
panded, or expanding, and that attraction we have already 
noticed of air to ſupply the evening vacuum, I think we may 
ſee the reaſons why this wind blows night and day from 
the ſame quarter; i. e. it is puſhed forward before the ſun, and 
drawn after him, over by much the greater part of the globe; 
and in thoſe other parts, where the ſolar rays do not reach 
either directly or by refraction, the night is not cool enough 
to permit any ſettling, of the atmoſphere, before the ſun pro» 
ceeds to renew his impulſe. We may add, that the time of - 
greateſt daily heat, which is doubtleſs that of greateſt expans 
ſion, is after the ſun has paſſed the meridian of any place; 
| conſequently, the heat left by him continues its attraction of 
air from thoſe parts he has e for where he f is now 
vertical none can be ſpated. bo 
Recollect, if you pleaſe, chat on each 1 58 the equator the 
os has leſs ſtrength ; that in the high northern and ſouthern 
latitudes his influence is nothing, compared to what we have 
deſcribed, and it is eaſy to conceive that breezes from theſe 
cooler regions ſupply the daily demand of the aerial fluid in 
the torrid zone. Theſe partake of two, directions; firſt, their 


own natural courſe, the neareſt and pol d direct to where they 
are 


MF. ry T 


© are ate and, | cial, "Thief e Arch Minds hie 
= they ate gradually! intermixed: t hus, from tlie north, the ebn 
bined c courſe will be a mixture of nor rand eaſty from 1 } for 
of ſouth and eaſt; and to this agrees obſervation*: for We find. 
5 that on each fide the equator, to about 27 or 30 Yepries; 
; the wind does more and more decline from the caſt to the 
north eaſt, on one fide, and to the ſouth eaſt n che o ot] Ter; ”The 
74 heated air moſt probably paſſes 1 in a count -CU 
currents of air we have noticed; in "hight titles, ne. 
5 fore, where theſe counter-currenits predomitiate, they not ly 
check che former gradually,” but W become enſible 
by blowing jo oppoſite Grections. 1 e OI 
If the ſun is chief operator in theſe pe manent* wi! ds, we 
may, without beſit tation, ad mit his influence in thoſe which are 
. PERIODICAL. | The Monſoons owe their rigin tothe annual 
courſe of the ſun, Which is, you know, LADIES aud GENTLE» | 
MEN, one halfof the year north of the equator, the ; other half | 
8 fouth of it. While he paſſee/through' the northern ſigns of 
. the ecliptic, his verticality moves into countries not before 
equally. expoſed to his beams; Arabia, Perſia, India, China, 
are now heated; while the ſouthern parts; becoming cool by 
the | abſence of the ſun, may detach ſome. of their cooler 
atmoſphere to where the ardour of that "Celeſtial luminary:is 
| *exceſhve, Cobſequentiy, in certain places, approaching to 
| Where the ſon is vertical, the current of air will now partake of 
'the motion im parted to it bye this greater proportion of breezes 


from the ſouth, © 125 return, ed the fun eroſſes the line, and 
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reviſits an South; the northern breezes wii provil, and the N 
monſoon will change. 
Such are the general 15 of theſe penibel OT : but 
that many winds may juſtly” be denominated LOCAL, 1s paſt 2 
Lampe and it is ny” that many local cauſes may influence 
urſc monſoons themſelves, as well in ſtrengthi 
as in direction. We Sbſtrye, that however ſteady be the 
wind which bers over the ſurface of the fea, yet on our ap- 
proach: to land, its ſteadineſs forſakes it: even in the very 
midſt of the permanent trade- wind, the coaſts of Africa and 
America often eontradict, and always divert its progreſs. The 
cauſe of this is ſimilar to principles already introduced; the 
heat imbibed by theſe countries, with their elevations and pro- 
jections, combine to arreſt, in ſome degree, the trade- wind, and 
to attract it out of its eourſe; and here we muſt regard as well 
the nature of the ſoil, as the courſes of e and the luxu- 
Tiance of vegetation. N : 
Africa has many and wide-ſpread d deſctte, where the fandy 
* is little broken by declivities, or variegated by planta- 
tions. Here, therefore, the ſolar rays are rebounded with great 
vehernenee, and occaſion corteſpondent effects on the atmo- 
ſphere. We conceive little of theſe effects by advertin g to 
the reflection of a gravel walk in our own country; yet even 
among our gardens, we are ſenſible the heat ariſing from ſuch 
an object exceeds that from a verdant lawn ; what, then, is 
the ardour of an African deſart, on all ſides ſand, beneath a 
vertical ſun! for this reaſon, the wind round abo the 
n of Guinea blows conſtantly to land, the air upon. the 
N n waters 
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Waters near the gore being lefs,] cated. 
"try: : which probably 4 mg high. 1 into the here, an 
5 its turn reviſits e , pdt end og: 

SA The limits c 5 Or junctions of 8 1 1 is a ſtate of conti 

dliction: "CALMS. and; 'TorNAnos!. 8 5 ean,; that for many 
degrees beneath the eee line, the extremes of theſe 
Winds meet each other: : when they equipondexate, all is. luſh, 
not a breeze moyes the ſmooth pool: but When any one at- 
_tempts. to ee the others, it EXFUES: the ben ens. to raging . 
s, and Whi 
the rally 8 waves in . * Unhappy the veſſel Which 
here attempts a paſſage ! the dead calm is fatal! fatal is the 
direful ſtorm ! What gentle gale ſhall. aſs the neee 
beilor from this ſcene of alternate calamity.! - 5 noir} 

e he winds. we have mentioned continue — 4 ticae. 
There are others more ; ufvally denominated. BREEZES, which | 
viſit many of the countries in warm climates, blowing. part 
of the day from the ſea, the other part from the ſhore. The 
bes. 178775 as Da MPIER teen. er e Bart in the 


5 it is kits at bert, Job Nate hs nds 


then equally gradually declines, and ere evening is to — 
huſhed: after a little ceſſation, the laud-breezes take their 
turn, and having gradually enjoyed their increaſe, they as gra- 
dually decay. How far theſe may be denominated aerial tides, 
I cannot determine; ſince, if ſuch they are, and dependant on 
dhe Saily rotation ef the ſun, ny cauſes may Perplex ſo 
light 


e Abe fvid as dry dep 


ep le it of + ibgrcatoutition to which 
= ſubmits. The leſs dubious method of accounting for 
wh A" is on principles: already addueed, i. e. of expanſion and 
cContraction of the heated atmoſphere; not that this explains 
0 every principle, ſince in ſome places the time of theſe breezes 
8 4s contrary to what other places experience: ben riſing i in * | 
n to ſome, at night to others. 
I will not decline the gratification of remarking, how kindly 
: Providence is attended to tlie wants of its creatures, in this 
alternate refreſhment attendant on the changing breezes. On 
moſt of theſe coaſts the heat would! be inſupportable, did not 
this air from the ocean moderate its intolerance. On the other 
hand, the land- breeze corrects the malignity of the dews, of 
the marine and other vapours, and renders wholeſome what 
otherwiſe were noxious. Theſe breezes, it appears, therefore, 
beſtow a ſhare of health and enjoyment, which the ſame lati- 
tudes, where they e do not obtain, or forces in land, "oy" re- 
; _ with envy! e ee Hon of 
Thus far Ha an an ſcience vere to | Gl ke lead: 
fas cauſes of atmoſpheric” currents: not ſcience, but raſh- 
neſs, preſumes | to account for every occurrence which chal-- 
lenges notice. Science knows too well how much is hidden, 
totally hidden; and, conſcious of deſerving applauſe for what 
it has developed, it leaves boaſting to thoſe whoſe pretenſions 
are their diſtinctions. The oblervation is yet juſt, that we 
hear the ſound of the wind as it paſſes by us, but we cannot 
determine the cauſe of i its motbon; can neither tell its origin, 


nor its ceſſation. — 23 
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Tukey: en 


morning has its wind i at nonn, perhaps all is calm e aan : 2 


declines; the cool of the evening has its wind; Mopntains 
end hills; if they do nat produge wind, yet divert its progreſs, 


and produce it where it would nat :otherwiſe be: currents of 
water occaſion. correſpondent eutrents of air; and an was be 


 diftin@ly obſerved in certain of the balloon vn 
ſome danger attanded eroffing of rivers near their 


the ſea, loſt their attendant ſtreams of air ſhould nee, 


Which carried the machide, Nay, I have been told, that one 
of Blanchard's exeurſions was little, other than a paſſing and 
repaſſing,\in-almoſt- contrary directions, for ſeveral miles, as 

cartied by an aerial eurtent aloft, winding with a river; while 

the wind in the ſtation he quitted continued the fame. - 

The wind upon land is ſeldom fo ficady as at aa but b. dae 

more uncertainly ; which probably is owing to the reſiſtance of 

mountains, hills, valleys, &.; or even buildings and trees may 
aſſoct it for it is not to be thought," that the current” of 


heights; and when they move contrary ways, each with its 
wind,” yet there may be eonfiderable Intervals. of calm (or 


balance of winds) between rad e £95 EGU 


* wy + 1 % 2 . 5 x q bs 
4 | I, lie 


air which glides over the ground is always. of ſuch a height, 
as that buildings ſhould bear no proportion to it; on the con- 
trary, though the wind may be pretty ſtrong, we often ſer 
clouds, apparently moderately high, advancing contrary to it; 
and, indeed, I doubt not that clouds are uſually at different 


a— a 


The extent of hes ks are not peranent, is Iifficuly | 
to determine: if we may judge by the progreſs of thoſe ſtorms 
whoſe effects have rendered them remarkable, they extend 
to conſiderable diſtances, - The effects of a ſtorm, which ſhould 


ſeem to have originated over the Atlantic ocean (Oct. 1781), 
were felt at Barbadoes, as coming from the north-weſt; at 
London a branch of the ſame ſtorm was felt, coming from the 


_ ſouthward ; it croſſed England, and was ſuppoſed to have : | 
viſited ag far north as Sweden. This ſpace, as near as 1 can 
recollec, it traverſed in about three days. We cannot, by 


theſe kind of inſtances, determine the velocity of wind, or 


the rate at which it travels, ſince, beſide the ſuppoſable fury 


which might animate ſuch a ſtorm, it is obvious to remark, 


that its outſet was probably much fwifter than after it had | 
reached any: conſiderable: diſtance, The uſual. going of the. 


wind, may be, I ſhould think, pretty well judged of by navigatorsz 
who uſually calculate, it at about four or five miles per hour. 
In ſtorms. it fometimes'blows at the rate of fifteen ar twenty 
miles; and in v 
little leafs. than fifty, or even ſixty miles. 
A perſer-on horſeback may eaſily outride the general es 
of the wind; but if its ſwiftneſs may be computed from the 
progreſs. of that fonall cloud which indicates hurricanes, it is 
very great; as this cloud is often lictle more than an hour in 


advaneing from the edge of the apparent horizon to the zenith. 
So expreſſive is that idea of the Einig. * He (God): walkers 


on the wings of the un 


The tranſition is not great, from winds to CLOUDS and 
VAPQURS, 


” 
* 
2 oo. ata” did... 


ry great ſtorms, it has been Ons: "” 
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8 8 Jain: 3 companions Be eie ee now 
direct our remarks, > / ) 
Aaboratory, in 1 are pet forming all manner of Themichl | 
Fo proceſſes the. leading principle of theſe procvſſes L apprehend” 
is egi or balance. Is any thing too hot, the ſurrounding: 
ER Air cools it: is any thing d 
it: accor ging to its own temperature, depriving Whaneves!is 
| | : expoſcd:r9/1 Atze of either heat or- cold. 18 any thing too Wet, 
ttthe air dries it: or if toodty, t | 
it: ſeems, chat wherever it finds redundance, the air: leſſons che 
ſupetlluit ys and wherever: it diſcovers poterty, it «depoſits 
ſome addition of what is wanting. The ſaggeſtion. of, this 
EN geberal good derived from the atmoſphere, opens the 
many uſeful leſſons it ĩs a leading idea, which . Gur 
into a thouſand beneficial remarks: for be it rememberedi 
theſe qualities are inffulitely advantageous. to the inhabitants 
of this fluid, are conſtantly. exercifing without our influence or 
direction, and ſhould they ceaſe, thawgh- 
time, miſery and de ſolation would enſue. How many proofs of 
this aſſertion are 2 happening in places ſhut up from a free 
: eirculation of air! Cells and dungeans, mines and caverns, 


1 nas 6 phere I conceive: to be a Vaſt? 


too cold, the ſurroui nding air ney 


e air will moiſten it. Thus 


- but for a little 


even manufactories and dwellings; where this ſalubrious viſi- 


tant is denied acceſs, or where its influence is impeded or 


reſtrained, are ſo many iuſtances of the neceſſity for thoſe 


ace qualities: which ye: pong moo een on che 
atmoſphere. 1214 unt do 21 1 


Ci.oups are miſts and. ee cles in ads 3 


«a: the fame nature with thoſe which often obſcure: the ſurface 


\ 


SUA of 
TIE Hud SY . a 


Sis — 


do thi TOE A5 W. lower 
to *exantivation, they may ſerve as ſpecimens of clouds in 


278 


general. There is no one of wy auditory who has not been 


enveloped int a' fog g which fog originated, moſt probably, : | 


. from ſome low and: marſhy fituation, or from ſome river whoſe 
| courſe ran throught! fuch a ſituation. This fog then, contained 
long ſoaked 1 in Water from plants growing in ſuch marſh, 
and from every body or thing capable of emitting va- 


pour, even ſtones e et it follows, that from ſuch com- 


eramples are more is I 


y vapour, "impregnated with effluvia—from the earth 


bination may be expected the almoſt ſolid ſteam of a ſtinking __ 


fog. This may be varied, or diminiſhed, according to the ſoil 


and 1 Ercuraſtances. It is very rare that any appear- 
r a fog, originates, or maintains itſelf 
5 925 Kills; Fay che deſcent carries off the water rapidly. 
Here we find Is T8, 1. e. vapours, ariſing from the earth and 


8 


its plants, &c.: "theſe, viewed at a ſmall diſtance, even while 
on the very ſurface of the ground, aſſume the appearance of 


clouds; and when ſomewhat elevated, are not to be diſtin- 
guiſhied from their brethren of longer duration. To this agrees 


a remark” of one of the balloon voyagers, that certain 


elouds ſeemed to be only miſts; and while he was paſſing 
th rough them, ſeemed to recede from him, and beconie inſenſible, 
aſſuming an appearance as if they were opened for half a mile 
on each fide” of him, i. e. they were ſo thin as to elude bis 
ſight, except when ſeen in a conſiderable body. FR; 
I am very well aware, that much ingenuity, i in various farms, 
e! been e to account for the riſe of vapours: ſome 
N/dh̃ 00 have 
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water, "The idea that air 4iffpl ves wot unites ip and 
by ſuch union the water is raiſec th the, ir. has been tfog- 
ele by Dr. Ha umi Ton, and 1 ably 1 upported; by Dr 
| Wargon, biſhop of Llandaff... Ir „ 18 is ur 8928 Haß. a8 Ne o 
_ ſugar is diſſolved i in a cup of tea, witho | ing its tranſpas 
rency, and without our being able, 40 the, {amallef t lane to 
Tiſcover. what i is become of the ſugar ; or as ſalts are diſſolved 
"10 water, forming a. complete union with, it,.— ſo water is at 
 Golved 1 in air, and the air thereby loſes nothing of its-diaphane- 
* ous property; nor is it changed, except by becoming more _ 
fractive than before. Again, a as warm water will more readily. 
and more amply difſolve falrs, 3 and, upon. cooling, will depoſit 
1 thoſe falts, which, though i it held while warm, it canno | hold | 
when, cool. 7g fo, . the morning, Yapours, are. Viſible. in. ba 
| atmoſphere Unt gen being Fr thaſmrapanee eee 
rompletely diflol led, and the air l becomes t rent: 28 it 
codls toward evening, they AZ agai 1 "their Appears ach 
More than 50 if we take A; bottle. of. wine, for inſtanc 
out of. a cop cell ar, ane d place it in warm git, the, coldnef of 3 
Wu 1 will | chill th the air immediately adjacent to it ; the air, 
ee ein becomes were ſuſtain the yapour it did while 
0 Mg il Sepott it, on.the ſurface of, the battle. That 
air abounds with an e know 32nd we;know, alſo 
Wk 015 its eftects Sy, fuch . .ag, ruſting, . (corroding). iron, tar- 
niſhing filver aue blaß, a and forming upon coppei veſlels that 
We dangerous article a. Ne damn Is nigy cptrode 


water 


5 


* 
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1 | fore, air may imbibe water. After all, T-6annot” refrain from 


1 


 avater los)! But of late it has ber aid; that water is only 
reſult of the union of different ide of air: by affinity, there 


eee eee ee een Lrhink, ſeems to be 


very intimately « connected und to be one great duty of 
the atmoſphere: 4 dry froſt — as müch water as a 
hot day, becauſe the air is void of moiſture; a hazy day eva- 
potates little water, becauſe the air is ſufficiently impregnated. 
When the wind is briſk, water evaporates briſkly, becauſe ex- 
poſed to the action of à greatet aumber of 'nerial particles 
which 'wart 2water.'” Even when the ſun is totally concealed, 
and when cold has congealed the waters, evaporation yet pro- 
_ ceeds : nay, after the glebe has been almoſt turned to ſtone 
by froſt,” or is parched into fiſſures by heat, till it yields 
copious: vapours and ſtears. In fact, the air is replete with 
water. It has been calculated, that were it totally extracted 
and conden ſed, it would be ſuſfioient to eover the furface of 
the earth to a depth of thirty feet: and ehis quantity is kept 
ſuſpended in the atmoſphere, without our fre we wy 
ſenſible. of it, either by ſeeing or feeling” iT. 
Vapours raiſed i into the air are clouds; 'elouds: collected to- | 
gether and forming one maſs, are by fuch union compreſſed 
into a ſmaller compaſs; this compreſſure forces the particles 
of theſe ſmall vapours into a junction with each other, thereby . 
forming drops; which drops coaleſœing, are enlarged, till, un- 
able to float any longer in 'the air, they deſcend in AIV. 
The water burſts in a torrent; but the Height From which it 
8 80 and the reſiſtance it 1 meets kom the air i "falling; divides 
Uni; | — | the 


"a end 
the clouds ſuddenly and eumlruovſly-together wi n ＋ 


y. according to'the ae ae beight of the clowd;/t 
the ait, and the force 


| ſhocks, Y gently. approximates them to ca r 1: 
Not unlike this is the hiſtory of DES d npours enhsled His 


the ſun's wirmnh, but dot elevated fo bigh as to form clouds : 4 
cooled by the ſun's departute, 


_ deſcend. as gently, if not ſo i imperceptibly, as they aroſe. 


theſe, when the atmoſphere is 


Dews. partake ſo ſtrongly of the quality of the ground from 
whence they are exhaled, that no two chemiſts find the ſamo 
reſult in ſuch quantities as they examine ſtrictly: the dews 


from ſome places being clear, limpid, aud inſipid; While other 


de vs are ſo ſtrong and ſpirĩtuous, as to burſt the veſſels wherein 


they are examined, and to ſtain the glaſſes of various, and 
' ſometimes highly beautiful colours. If dews are thus vari- 
ous, no doubt clouds are the ſame; and here we ſee one bene 


ficial office of the winds, which impel theſe vapours, preg- | 
nant with certain principles. (abundant where they were 


raiſed). to other parts, where ſuch principles are not in equal 
plenty; and, return with other clouds, importing other prin- 


_- ciples, thereby diffuſing: fertility all around. Dews may be 
divided into, (½,) the evening, and (2) the morning dew. 
cond ſhould ſeem to be 
compoſed of ſuch vapours as had den during the day into a 
higher ſtation than the former, where they remained ſuſpended 
5; = ning 


Of the firſt we have ſpoken: the ſe 


during the calm of night: the approach of the fu; 


RY 


N ' 


—— — 


0 


* 
x 


3 155 * 
| ap to warm the air, = many: dilates the atmos 


ſphere; this emotion becomes a breeze, ſometimes mild, ſome- 
times cold. The rarefied vapours, hereby impelled toward 
each other, coaleſce, condenſe, and deſcend 1 in dew : ſo that 
this (the morning) dew, partakes yet more of the nature of 
rain than the evening dew, though it never formed clouds, or 
became ſenſible in the atmoſphere. I need not remark its 
utility: the earth imbibes it greedily, and vegetables rejoice 
at receiving falling dew, their moſt wiioleſome, and 1 
their moſt delicious nutriment. | 

Hoar FROST ſhould ſeem to be frozen dew; I mean, thoſe 
| vapours which in warm weather would deſcend in gentle dew, 
are in cold weather ſo condenſed, as to become a kind of white 
cruſt, on the ſurface of whatever body they cover, S ! is 
the fronen te dew-drop trembling on the ſpray.” 
| Vayovss which riſe higher into the region of clouds, 

are ſubje& to greater effects of cold; when what ſhould be 
rain is frozen quickly after it leaves its parent cloud, very 
large HAT. enſues, and much damage may be expected: if 
frozen lower down, it is generally little more than Ts con- 
3 ſmall, ſoft, and ſoon melted. TY 

 SNow 18 vapour frozen while high in the air; whoſe parts 
uniting in its deſcent, form the flake of ſnow, how large ſoever 
it be when it reaches the earth. Theſe ſmaller parts are al- 
ways of a regular form, ſhooting out ſix little points, whoſe 


| extreme thuineſs occaſions them to melt when received into. 


the hand ; bur if they were. ſufficiently ſtrong to be perma- 
nent „ they would wound like ſo "many prickles. We are 
" 1 : 7 Do under 
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: principle, whereby, it may juſtify the, opinion 
of its nutritiqus effects. Capt. Janes, f in his. Voyage toward 
the North Pole, mentions; that the vapours which aroſe from. 
4 He — of their hut, were condenſed by. the ſevere cold, 


bolt, it bas, no foundation in nature. The | 


moſt of the phe 


25 under mavy, 1 to Gat it defends cur plans "= 
© the. cutting ſeverity. of winds. and. froſts; but it does not con- 


re: . nouriſhment, than rain, nor any nitrous or 


formerly held 


per 8 of the 


ſame hut, and deſcended in the form 
reat was that degree of cold, to prodiicy this 
ec, 3 — the ſtrongeſt fire they could mile! 


LiehANNC, and THUNDER, have their feat in the atmo- | 


F ſphere : the latter ſhould ſeem to be merely the echo, revrerbe 


rated, among the louds, af the explaſion cauſed by the former; 
and is more or leſs violent aud frequent, according to circum», 


ſtances. Al confeſs i it is a very awful and majeſtic. „ 
N of 4 thunder- 


in itſelf no cauſe for alarm: and as to the 1 


ger attends the 


5235 th 


323 1 


lichtning; and this! is among the ſubjects whoſe cauſes: We 


may underſtand i in general, without being able to account for 


many. particulars, We know that Electricity has imitated | 


ſphere, be over-charged, while another is under-charged; the lat- 
ter will dar from * former. 1 "ne Tre! vapours exbalcd 


nomena of. lightning, and that the electric 
fluid abgynds. every. where, and in every thing; that ſome 

| bogtes are capable of containing much more of this fluid than * 
others; that when ſuperſaturated with; it, they diſcharge it ta. 

© "others which are deficient in the quantity they are capable 
of receiving: if, therefore, a cloud, or a part of the atmo- 


N 5 


3 ; 
A, es e 1 from 
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4 - 4 


1 107 OY 


| | ould abound. more thaw: others with this 
Aud, i is 3 ot range 3, that theſe ſhould. be eſpecially exhaled 
by; the ſtronger action of the ſun, is very conceivable; and 
that they Ne be held buoyant for a time, and only Tow 
ver themſelves. by their effects, may be readily granted. 

Sh uld/any. alk, what is the electric fluid? I gan ah an- 
| Gone That 1 ſi pole it * bean if not that ae fire which 
ance of it. Irs gbowndingjn Gay eee vapours, 
(which-yield moſt of what is gueſſed to be the matter or prin» 
ciple of heat, termed pHogiſton) ſeems to ſupport this, ſent» 
ment: and Lapprehend, that to this cauſe we may refer the 
Aurora Harealis in its various forms, and probably many other 
atmoſpherical particulaxities ; nor is it ſuppoſed to be without 
its influence in , Ons to dae th ſolid aueh | 
8 1 liable. L neat Eng 
Theſe ſubjeds,. we are W ba to the amis; 
but Os Is, Th a ea which has cauſed rd de- 


ſea; 1 Frag a | WATER-5POUT.. | The en giren us 1 
thoſe objects by fuch as have ſeen them, inform us of en | 
N that is curious, but little that is demonſtrative. 
Thoſe ſeen by Tournefort, in the Mediterranean, he has 
Jeferibed as follows: The firſt we ſaw, was about a muſket- 
ſhot from our ſhip. There we perceived the water began to 
| boil, and to riſe about a foot above its level. The water was 

' agitated and whitiſh ; and above its furface there ſeemed ta 

oY a en ſuch as might be imagined to come from wet 
CE : ſttraw 
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| 440 Gesel, * 


Phe all continuet 


were apparently empty, and of the colour of trauiſpa 
Theſe cattals we 


. 


1.8 


oY 2000: x Hettga f „ 
that of a torrent heard ata diſtance, mixed; at th 
fare time; with an Hiſſing noile, like that'of a ſerpent': ſho! 

ae we! erke San er thi kene Mie ag 00 We | 
the Urking about with great rapidity! It 

C ick-as' 1 ry dhe rmer 


2 gilt weren, When yg 2 ares; after Laing 


1 1 


rid 3 Welle dit Mill auor a doe The moſt diftane 
ef theke HAD could not be above a muſket· hot from the ſhip. 
many heaps of wet ſtraw ſet on fire, 
chet Continued to fmoke, and to make the ſame” noiſe as 
fore! We ſoon oefter perceived each, with tits apede 


canal, mounting up in the clouds, and ſpreading where it 


toueleck; the cloud, Ike the'mouth-of à trumpet, making a 
| figure} to expreſs it intelligibly, as if che tall of an animal 
Were pulled at be end by a weight. Theſe canals were of a 

 whitiſh-colour;) and ſo tinged, as I ſuppoſe; by the water 
which was contained in them i for, previous to this; they 
N glaſs, 
ere not ſetaight, bot bent lin ſome parts, and 
far fromm being perpendicular, „but riing in their clouds with 
à very inc htied aſcent.” But, what is very particular, the cloud 
to which one of them was pointed happening to be driven by 
the Wind, tlie ſpout ſtill continued to follow its motion; with- 


bout belag deter; en. behind one of the others, the 
T7 x > 4 49 ; 
oy | 171 1 | ___—_ 
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£ Wöbtt Gade Ach other, 10 the form of 4 8t. Andrews 'croſs. 
Im the begirinitiy they were all about as thick as one's finger, of 
5 except ar the top, where t ey were broader, and two of them 
dl ifappeared; . "but ſhortly after, the laſt of the three increaſed 
c6nfiderably 3, and its canal. which was at firſt ſo ſmall, ſoon 
Hhecarne as thick a8 a mün's s arm, then as his leg, and at laſt 
_ thicker than his whole body. We aw diſtinctly, through 
this tranſparent body, the water, which roſe up with a kind 


of ſpiral motion; and it ſometimes diminiſhed a little of its 


thickneſs, allt! again reſuttied the ſartie; - ſometimes widening 
0X top, and. ſometimes at bottom; 3 exactly teſembling a gut 
filled with Water, preſſed Witti the fingers, 'to make the fluid 
niſe or fall; And 1 am well convinced, that this alteration in 
the ſpout WA chile: by the wind which preſſed the cloud, 
and impelled it to give up its contents. After ſome time, its 
vo bulk was {0 diminiſhed as td be no thicker than a man's arm | 
again; and thus ſwelling and diminiſhing, it at läſt became 
| very ſmall; Ia the end, Lobſerved the fea, which was raiſed 
about it, to -reflime its level by degrees, and the end of the 
canal that touched it to become as ſmall as if it had been 
ried round with a' cord; and this continued till the light, 
| firiking through the cloud, took away the view. I ſtill, how- | 
. ever, continued to look; "expt8ing that its: parts would join 5 
again, as 1 bad before ſeen in one of the others, in which the 
ſpout” was more than ont broken, and yet again came toge- 
Lang] but 1 1. was difappdinted, bor dhe 1 appeared no 
4 more.“ pb 30.21 i. VII. [HD | 
Dt. sreanr. 8 etre bus lte Tran factions, No. 
5 my 277. 
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the clouds were black, loweripg, heavy 
were black alſo, —ſmooth,—ſome _perpendicylar, ſome. ob- 
; liques, 3; times increaſing and diminiſhing :—and the water 
| ffected before the cloud. It is debated, whether this 
be a xiſe of water into the cloud, or a deſcent of water from, : 
7 the cloud. Dr. Sruanr conſiders. it as a. tiſe of water frot m 
nts. at ſuction as the cauſe of 
is elucidated by the effect of a 
eng have ſaid, a vacuum is be 
e the p ref] he air. being taken. off, the Water ; 
ee others thinks e mot 4 h nds Poms 


raliſt;is favoured with theſe fights. Ve 


ſeen upon land, Which the ſpe 
. had it been at ſea, would have 


then darted down, in the ſhape « of @.thick, | | 


2777) agrees well 


the a into the erte and hi 
this aſcent, thi 


br 


af + # 1 


it 


haps, ſeveral cauſes combine 3 


ta ſuſpicion. 6: nah iir ug Kg 5 
We have 8 onne of. a. * 


have l and Jimbibed the water a 0 jk: it. LY 

« « The ada in 1 which | it e appeared x ras « Very 4 ay I hs. "hs wea= 
ther extremely hot, and the air very cloudy. After the wind 
had blown for ſome time with conſiderable force, a | condenſed 
the black clouds one upon another, a great whirling of the air 
enſued ; upon which the centre of the. clouds.eyexy. now and 
z 1 black pipe; 
in which the relator could diſtinctly view a motion, like that 


of a ſcrew, continually ds, vpe itſelf, as it were, what= 


— 


4 : | = | | eder 


a 'water-ſpout, e. would 


with | rain : k ; the ſpours | 


$ 


* 


— 


b. 2or * 


ppened to Wee 5 Ws Arnet it moved lowly ; 
ware of youh #trees, which it violently beht, in à cir< 
| ar motion. Going forward to a barn it in a minute ſtript 
| an, all the chateb⸗ and filled the Whole air with the ſame. 
As it came near tlie relator, he peroeibed that its: blackneſs 
proceeded. from a/gyration of the clouds, by contrary winds; 
| meetidg in à point or a centre; and: where the greateſt force 
was exerted, there darting down, like an Archimedes's ſcrew. 
to ſuck up all that came in its way. Another which he ſaws 
ſome timb after, was attended withi ſtill more terrible effects; 
levelling, or tearing up great bak trees, catching up the birda 
in its vortex,” and dafhing them / againſt the ground. In this 
manner it proceeded; with! aw audible whirling noi ſe, like that 
of a mill; and at length diſſolved, after e done 2 80 
miſchief. A; Pbilaſopbical Tranſactiont, No. 28 1. 
.Was lately converſing with the Rev. Dr. Dl on { this: ſubs 
ject, who aſſured me, he had more than once ſeen nearly this- 
fame occurrence: he remarked alſo, that this whirlwind or 
gyration, in crofling a ſmall river, beat about the water at a 
ge: rate, driving it forwards over its bank in a! ſtrong 
foam; but, probably, there was bus ſufficient water, nor 
_ to permit a water»ſpout. | 04 0 £115,009 
It is well for mankind; that the behefits 5 the age 
rations of nature, are neither confined like our knowledge, nor 
variable with our opinion: : but, be our. ſentiments of ther 
What they « may, we are not ths 1 en to their con- 
ſtant advantages. ene AM 4 | 
The immediate advantages of a warer-ſpout indeed, Pg nos 
N ; 1 appear; 
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__ maks, if its fury were exerted on our metropolis !, But if any 
are willing to remove alfo- thunder and lightning hall and 
_ Mow; it can be unly beoauſe-theyckriow not what japortant 
_ ſetvices they render ud. FPhumder and lightning alert the air 
om ĩiuiſects, and deſtroy what might bethe ſeeds of piſtlence 3 | 
" afrow: are they defired by thd gardehers./ 1 Cold and. enge: 
_ pmrifp.theair; and renderrit tire capable of performing its 
mare in the functions of lil: ih ae, heated, relaxed 
nmiediumg we rather ex iſt thun yr. 4.880 11635 10 „7 ie 
An fac, unlimited Wiſdom has endowed. the, atmoſphere 
wick mäny powers fur reimeuying thoſe diſorders, to Mhich it 
.. liable W it is ſtrongly 1niptegiaped with vapqurs dur- 
ing the day, they are diſimiſſed in rains at night if impieg- 
nate win lu dulphureoue Vapdurs, they are diſfipated in light⸗ 
gt: but if replete: with pufe electric fluid, lit q hecomes 
lamniindatt and enliv ens ee north wehr light and — 
12181 1513 nige 3699. 127: i Its VV 
Wo begin to perceive, by that hints; ofiinhue 3 ſe 
* the atmoſphere ; but hſerve alſo, how t receives the va« 
pours of the earth, of plants, of animals, of waters, of mtre@eat 
fubſtantes uf every kind: theſe, ſeparately, are in themſelves 
highly noxious; but uited, they correct each other, are puri - 
_ fied, and rendered innocent. Qbſerve the eventual import - 
_ nice of choſe briſker' currents of air we call winds, how they 
bring effluvia from very remote regions, fo, mix with a and 
A a they borze the air, 151 occaſion, it to de- 
4120 . | bY 


\ 
\ 


© A, ** 


Polit Uhr it is loaded with; i th the tides in the ſea, they 
— LEY putrefadtion ; ; and," like the ſea too, they diſperſe the 
tolmnolitic of one chunt into other parts of the globe: 
wo bear thouſinds of ſceds of thouſahds of plants, and 
Ww them where elſe they would nbt be. If they ſtrip. our 
Nit they bring us others in return; and, without our aid, 
and often againſt e our | Endeavouirs, all ſpecies of vegetables 
are Preſerved ; and hot 4 tribe, perhaps, fince the deluge, i is 
C ta. F 
Theſe are bebeffeiel o operations" : but 1 know, that i in \ this | 
| happy la nd, we ſee Nature 1 in her beneficent diſpoſition : elſe- 
where, what we term rain, would be thought a dew, — what 
we call wind, would be deemed a Zephyr. What are our 
heavieſt rains to thoſe at the equator? where, uſually, dur- 
all 18 night, the brooks ſwell to rivers, and rivers to ſeas; 
where the talleſt trees which admit of climbing, ſcarce bear 
ſore benighted wretch above the deluge. around him; whoſe 
| rapid torrent paſſes on to {well thoſe immenſe. rivers, whoſe diſ- 
charges freſhen the fea! What is our moſt tremendous ſtorm 
to a hurricane? ? of whoſe deſolating effects we have frequent 
accounts from our Weſt India iſlands. Hurricanes are pre- 
ceded by the appearance of a ſmall cloud, cloſe to the edge of 
the horizon, like a ſmall black ſpot, to which the Portugueſe 
firſt g ave the name of the ox's eye: this, as it advances, increaſes 
to the ſize of a hand, and enlarges as it approaches: all this 
time a" perfect calm reigns over ſea and land; all is buſh 
and lo as it comes nearer, the mountains emit a hol- 
low 1 murmur from their cavities, as if dreading the iſſue ; 


24 . 


gots, brought by the hurricane. Our firſt mariners were greatly | 
_ diſtreſſed by theſe dreadful viſitants; and by endeavouring 1 
uſe their ſails; &c. were frequently wrecked. Now, they ſtrip | 
their maſts of every. thing which may catch. the wind, and, 
under their bare poles, patiently abide its fury. bs = he +404 2 
adviſed them to this: the Indians alſo had the foreff ight, whe- | 
tber hurricanes, would happen or not; this they predicted 
from the appearance of the atmoſphere, at certain periods of 
the moon: : of ſuch utility is obſervation and philoſophy, « even 


* 4 
F | * 
- 5 * 


heat, i is now, as it were, extinct; midn 
or, if interrupted, yields onlyto tremendous gleams of lightning, | 
 broad- ſpreading i in every quarter; the wind i. is terrible ; the 
rains deſcend- like waters from 8. Cataract, very offcalive, in 
ſmell, and leaving behind them a moſt noiſome ſtench. "Theſe 
Hurricanes, ſeldom. laſt very long, nor are they often very ex- 


3 and e ſeek ſhelter where they r may, , and e ex- 
pectation en wraps all around When the cloud we have j1 uſt 
mentioned arrives at the zenith, all 3 is inſtant darkneſs and 


confuſion ; ;. the ſun, which this moment blazed with meridian | 
ht darkneſs Prevails, 5 


tenſive, but form a path i in their courle, which i is marked with 


devaſtation; '% on either fide of which f is no ſign of their power, 
nor do they in general exceed certain latitudes and. longitudes, 
or violently prevail at ſeveral places, i in. the ſame ; year: . 5 their 


uſual time is the month of Auguſt, a little before or after. It is 


a day or two, they are found ſwarming with little White mag- 


among unlettered ſavages! On the coaſts of Guinea theſe 


hurricanes often bappen, three or four i in a day, laſting 1 ſome- 
| times 


; remarkable alſo, that if the ſeamen lay by their wet clothes for | 


oa 


| x 205 1 


5 times a few minutes ſeldom. (when. & froquen) beyond « art 
© hour. ; Fl 41 "Ne 14 * 
What think you now, W You and Me KY of * 
Nagy but what think you of a hurricane from all. guarters 
at once? from every point of the compaſs ? beating direct on 
the diſtreſſed mariner: Heaven help the diſtreſſed! Thunder, 
lightning, rain, raging billows roaring louder than the tempeſt, 
_ daſhing in ſparkling foam over the tormented veſſel, obey not 
mortals, but only Him, who“ rides in the whirlwind, and 
. . directs the ſtorm.” From theſe terrors no part is free; they 
nieet in one central ſpot, and, with circular rapidity, enlarg- 
ing their ſphere, every moment, they increaſe in dimenſions and 
power, ſweeping all around 1 into havock, defolation, and ruin. 
Such 1 is a TORNADO! 75 3 | 
It requires extenſive nn accurate nnn ad 
capacious ideas, to perceive the benefits ariſing from ſuch con- 
vulſions of nature: their terrors aſtoniſh us into abſence! of 
minds, and we dread them too greatly to ſuppoſe their utility: 
but, doubtleſs, they have their utility; and were they em- 
ployed only in tranſporting that immenſe {warm of animal- 
cula with which they abound, from the countries where they 
are bred, to the ſea where they are deſtroyed, the inhabitants 
of thoſe climates could never be ſufficiently grateful. / Let 
us but recollect that many of theſe parts, as it is, are uninha- 
bitable by reaſon of ſuch Grwatms; whoſe annoyance is inſup- 
portable : let us add the immenſe, proliſicneſs of theſe inſets, 
what number of eggs they depoſit, how often, how early they 
breed, and! we may well imagine, that were even hurricanes 
| and 
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peculiarly/ marked with calamity with calamity !. with a 


Au. The very nate” inſpires trembling” and alatfi 7 yet > 
from no greatet cauſe than a corrupt air, oëcaſton⁰Ed by 
abundant inſects, hab xhat ſegurge of mankind eren 


Whatever taints the air, and ſyper- ſaturates it with 172 


bapours, engenders dittafel which, by the Sadftisn ef a cet. 


7 * Ti 
& 


tain formewhat (not well known to us) nes e pidem ſe 
aud contagious. © The! atmoſphere is the ſeat” of the Plague; ; 
but whether it originate in the atmoſphere, or ariſe from tlie 


ne cannot pteciſely determine. uperienee teaches, 
khat e the malady be ſmall” at firſt, it ſoon iticreaſes, 


every freſh infection propagates the diſorder, every Patient 
promotes its malignity, — the family is cut off, the houſes 


ars ſhur up. the ſtreets forſaken Tread wWith caution; for 
on. either hand beliold-inferibed; the Lord have merey on 
and liſten to the, CE Pn % kong 7 out 


yo Headlf ogg, 


What might! Aiſpoſe it to bock a ſtate, is not eaſy to Jeter: 
mine; but it was notorious, / that during the great plague of 


London, in 166 $9 there was ſuch a general calm and ſere- 


nity of weather, as if both wind and rain had been expelled 


the kingdom.” A heated atmoſphere promotes this diſtemper; 
but a ſcorching, or violently heated atinoſphere, uſually de- 
IS ſtroys it: it ĩs alſo abated by cold, and, by ſevere cold, entirely 


ſtopped. Agreeable to this, the midſt of Africa never knows 
the plague; nor the cold climate of the north: — while the 


6 it 


b 771 1 


it Wente the 11510 of the Neale,” That, the plague 


has its {eat in the air, and not in any particular diſpoſi tion of 


the patient, ſeems evident from the ſpots and marks with 


which it ſtains the 1 mortar, , oF the: walls, and other rer 


of infected houſes. „ 
O for a ſtorm,—a hurricane, j—A Lats which, 5 its 


force and velocity, may remove the cauſe of this deſtruction 2 


they are fierce, but tranſient ; 7his ſettled and laſting: : they de- 
ſtroy only a track; this defies di ſtance and precaution : Fun 
deſolate a village, or a town; this depopulates a kingdom. 

yes, and thus it is, wherever we inſpect the operations of 


nature and Providence, certain evils we find, and of a certain 


magnitude ; . are not theſe the cures to others much 


greater? or is not each preventative of many? I verily be- 


lieve ſo: I conceive it is appointed as the general and re- 
gular courſe of nature. It is the prerogative of our benevolent 
Author, to bring good out of evil; and where we can trace 


him, we perceive him exerciſing this prerogative; where 


we cannot trace him, we acknowledge, that our ſhort- 
ſightedneſs is no impediment to his operations; it be- 


comes us to ſubmit our confined ideas to his extenſive wi 


dom. 
If the ſtorm clear the air, if the cold purify it, if the light- 


ning correct it, though theſe may have their inconveniences, | 


welcome lightning, cold, and ſtorm ; nay, if the plague ſweep 


off thoſe among mankind, who are het more dreadful peſts of 
ſociety, we will embrace the plague but when we contraſt 
with what it igt be, or even with what really is elſewhere, 
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| the bleſſings * our own FRO WE Nature 9 eee 
ate mild, not violent 4. and gradual, not vehement; Where we 


br. rat by art, the ſufferings of tag, human race, in 


RE our. Wr fulerings, and add 2 rellen 4 to enjoyments ch 
dre not contaminated by ſuch bitter ingredients. Far. be it 
from us, becauſe unviſited by theſe terrots, to deſpiſe our 
placid mercies; 5 becauſe free from theſe. ayful admonitions, 
'S to veglect the milder bleſſings by which Providence i is appeal- 
ing to us, and. gently calling our attention, not to tempeſt, 


but to peace; not to devaſtation, but to bounty. | 
Thus the prophet ſtogd unmoved, when the WT wind 


5 rent the mountains, and brake in pieces the rocks; and after 
the wind an earthquake, and after the earthquake a fire: but, 


at hearing the ill ſmall voice, he wrapped his face in his man- 


tle. The raging wind, the trembling earth, the deyouring fire, 


excited not that awe, that devotion, which the mild and fami- 
har tokens of divine Jorge een at once on =; en · 
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LATE. I. The upper figure illuſtrates the 8 
1821 If the: whole ſuperficies of the globe were oeean, 
N in N. e free from impediment. or obſtacle, it is | 
probible/that the ſurrounding atmoſphere'would be ſo uni- 

i Bred r by the ſolar änffuence, that only one Wind 
(aud that following the courſe of the fu) would ever Pte 
Vail throughout xhe g lobe. Whiere the ſun 4 15 vertical it is 
- noob; aud here the figure repreſents à very conſiderable ex- 
panſion of the aerial fluid, which, as the globe tu turns (B) to- 
Ward the ſun? puſhes forward thoſe parts s of the ane phere 
toward which the ſun advatices, they increaſing 1 in heat con- 
titivally, till the ſun at length becomes vertical, While the 
parts (Ay turning from the ſun, become gradually cool- 
er by his abſence, and the air ruſhes forward to ſupply 
the progreſſi ve vacancy following the expanſion ; this ſcheme 
would reprbſent the effects, were the ſuperficies of the globe 
„Ithoue läd; but as italy is, the land checks and changes 
+ the eoutſe of the winds, ſo that they are permanent only on 
ſuch wide extended oceans as are beyond the influence of 
the lands att raction, as at C Cc, and E E. - 
We obſerve alſo, that the direction of the arrows (which ſhews 
the curſe of the wind) CCC, is not the ſame as thoſe A 
and B zit gradually becomes aſſimifated to it, while at the 
diſtance D, the air feels little or nothing of eben aon. 
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i 3; the intervention. of the 1; 
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er e 1 


ix labl to variableneſs and, chaos om K f 

a; id temporary cauſes. 
N. B. The greateſt expanſion, of the; air ie not aftually 
where the ſun is vertical, but ſomewhat advanced into 
.afternoon,ahd may be confidered av at A, the Reat in- 


\ercalivg for ſinks. titne after the ſun ceaſes tos Vertical, | A. 
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The undder figure.is.a view. of the globe, theyring the courſes of 


[124 Ci 


dhe winds, on each fide of the:equater; ( E G). 4 B is 
0 of the great South Sea, che wind blowing ſteadily in a 
courſe combined of north and eaſt toward the equator i but 


ds, iſlands, &c. between C and 


— _ 


5% ine is artraRted out of its, Ste and ering. 9 


3x So fs 


i . from Parts! 1 there i is no ther which, 1 
the ſouthward, its direction is now a combination of ſouth 
ay 5 eaſt, and i in this courſe it blows till contradicted by the 
vicinity of land; which alters its dir 


; ion, s as at I. G. ſhetrs, | 
at half the year the wind blows. one way; z H ſhews, that 
the other half of the year it blows. direct l contrary, | This 
effect takes place where the ſea may be ſaid to be bounded! by 
Projections of land; but is unknown where the ocean is 
widely expanded: the ſouthern as well as the northern parts 


4-43 


of the globe ſuſtaining leſs, heat, exhibit no ſuch regular or 


periodical winds, but their, cooler atmoſpheres| are more 
: ape Who, local: dia es ane, nad 5 
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8 the hed of a WA 1ER Spout, oibeding to the 
figures of Dr. Stuart i in the Philoſophical Tranſactions. 


A Is a ſpout juſt beginning, and dipping a little out of the 

clouds, not perpendicularly down, but obliquely ; ; the water 
| underneath (B) is correſpondently affected, and ſtands like a 
f little buſh, or moving tree” of water and foam e 
the ſpout, and moving with it. 

Sn {ſpout darting ſtraight down, and producing Gmilar 
effects on the water D. | 
E The oblique ſpout prolonged till near the water, which 
no ſtands in a compact body, (F ) anſwering to the ſpouts. 
The perpendicular ſpout get and ſtrongly attracting 

the riſing body of water H. 

I A very thick deſcending ſpout, i in which the water E, &, E, is 
ſeen riſing ſpirally till received into the cloud; Li is the body 
of water broader than the ſpout. 

Ms a bent ſpout, producing the ſame effects. 

N Is a ſpout very much bent, and meine the wind, the 
VuMuaater below following it. 
0 Shews the breaking and conſequent difperkion of this pheno- 
menon; the upper part being abſorbed and drawn into the 
cloud, the lower part falling into the ſea with great noiſe 
and daſhing. The break uſually begins in the middle of the 
5H your by a n decreaſe of its ee 
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, H E N \ we examine cloſely thats EDS = WY ap- 
Z parent. ſimplicity has determined mankind to conſider 
them as elements, we find them little underſtood, and much 
remaining to be developed: they may ſeem imple, uniform, 
homogeneous ; but this rather ariſes from our, inability to 
purſue their properties through | their various minuter ſub- 
diviſions and branches, than from an actual elementary 
termination of nature's principles. Of this, our preſent 
ſubject, the Air, is an inſtance; which, though it has 
uſually been thought pure. and uncompounded, yet is found 
to include many and conſiderable varieties; it poſſeſſes 
alſo many remarkable W e whoſe nt are among 
the moſt ſtriking atid amuſing. ON 
It would have been thought (formerly a mhicakcal, "if 
not a ſtupid opinion, t that the air is heavy, yet ſuch is the 
fact 3 and were it ſo applied, a man might as well be preſſed 
to death by a weight of air, as by any other means. It is 
alſo compreſſible into 3 ſmaller compaſs or ſpace, than it 
naturally occupies z and, on the contrary, is expanſible into 
a larger compaſs or ſpace than uſual; from which prin- 
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the ſacface/of the! earth. The Air 18 is a. Rd. ie Wie ins 
ſtandes pretty much reſembling: water „bet totally unlike 
it, in that it cannot be Tongenled, or rendered ſolid, or 
| braught towards ſolidity. We att by" nd means exhibir 4 a 
lump; of air; vet we knorr that air enters into the cottiþv- 
ſition of all ſolid bodies, and perhaps F tity even fay, they 
owe. their ſolidity it it. The oak is greatly Judebted to 
air far its hardneſt :; metals and one are: partly formed of 
air, and everyoſubſtance- of every bartre inclüdes tis as 
one ingredient; wo 150 1 8 ld 7 37 ioo 18117 eee 19090 ; 
The teaſonings of mankind ' protec always 
er earth and water are heavy; tis '6ur © Ri" Ris 
us, and none ever carried” either withbut "acknowſetlging 
the fact: : but as mankihd had ne oc HHH to  carty air, their 
ſenſes were incompetent to inform them of its weight; nor 
indeed was it capable of being weighed, till ſome cbutri- 
vance was diſcovered,” whereby a veſſel emptied of air thight 
ſhew a difference from its weight when full. Of late years 
this has been cattied to perfection; and upon extracting the 
air from any proper ſhaped veſſel, ang weighing it before 
and after ſuch extraction, by the difference of weights \ we 
find, that a cubic foot of air, weighs upwards of one ounce. 
From the foregoing premiſes it appears, that the earth is 
every Where ſurrounded by a' ponderous fluid, riſi ing very 
high above us : at the bottom of this fluid (eſpecially), are ſeen 
myriads of creatures, whoſe exiſtence depends upon it, who 
are perpetually moving about in it, and who, though com- 
e by it on all ſides, are ſo adapted to their fituation,” as 
to feal no inconvenienee from this immerſion. Not only fo, 


2 but 


(au) 


but eee ieee er ; 
ſupportable anguiſh. and onhy hy r 


Nor is this all, we ſaid, . at tlie bottom uf this fluid” is the 
ſtation of theſe; 
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forithe, ai 


lde in proportion! t to its height, it 


| becomes Ny: unfit for; reſpiration, the functions of 


life are performed with difficulty, and every exertion is ac- 
companied;by.pain,: weakneſs, and laſſitude : on che contrary, 
I doubt not, that could we penetrate far below the ſuperficies 
* habitatian, we ſhould, find equal pain and equal imbe- 
Cl lity, from the too great denſity of that medium which foould 
contribute to, the ſupport of life. We cannot breathe in a 


"Ol bt. denſe, as Water; but deſcending. below. the ſurface, 


th EEE capable, of N de e _— and e, 


FF > 1 6600 
. lt I dee trug, that v 5 Are  happily-ſoconf * 


fluence upon us, e may well conceive that by extreme variati- 
ons We. ſhould be. rendered uneaſy and:reſtleſs; if not miſerable. 


The, general wer ur of the air, is proved, (1) by weighing 


it as 10 have aſſerted. 3 in a very nice balance; which: is performed 


by Placing, in one ſgale a thin glaſs (flaſk, whoſe capacity is 
known, exhauſted of its air (under the Air-pump) z counter-- 
poiſe t this by. grain weights, then admitting the air into the 


flaſk, 1 it will gradually overweigh its counterpoiſe: The weight 
of the air is alſo proved, (2] by exhauſting the air from a glaſs 


oblet (which is eaſily done by burning a bit of paper in it), 
; -F: IE then 


ſtoring this\indifpentabts 
fluid can comfort; and epjoyment be reſtored to the ſufferers. 


_ and to this only they are adapted; 


. d, as not to | 


| be exceſſively, affected by the ſmaller variations of air to which. 
ve, ate expoſed yet, if theſe, as is: undeniable, have their in- 
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then quickly turnibg it mouth Ae on water, Hs water 
will riſe,” and fill the inverted glaſs; and if we attend to the 
reaſon of this, we ſhall find it to be, becauſe the weight of the 
air, on the ſurface of that part of the water not covered by the 
laſs, preſſes the water beneath it, and forces it to wherever it 
may find admiſſion: 7. e. in this caſe under the glaſs. 
There muſt however, it is evident, be ſome bounds to the 
weight of the air; I ſay if we ſuppoſe ſuch a glaſs heightened, 
and the water riſing, there muſt be ſome point at which it will 
ſtop, at which the weight of the preſſing air, will be counter- 


poiſed by the weight of the admitted water; and this is found 


to be at the height of thirty-two feet of water. In clear words, 
the weight of thirty-two feet of water is equal to the weight 
of an equal column of the whole atmoſphere ; whoſe height 
we know to be very conſiderable. This has been experimented 
by pipes purpoſely made to this length. The ratio of the weight | 
of air to. water being known, we quickly find its ratio to any 
denſer fluid. Thus mercury being fourteen times heavier 
than water, a column of air will be able to ſuſtain a column 
of mercury only one fourteenth part the height of the 
column of water ;. that is to ſay, about 28 or 29 inches. On 
this principle barometers are conſtructed ;z and by this inſtru- 
ment we learn, that though the air be always heavy, and 
nearly the ſame, yet its weight varies, being ſometimes a little 
more, ſometimes a little leſs. By long obſervation it is found, 
that the column of mercury does not uſually riſe higher than 
3t: inches, nor fall lower than 28 inches; the medium 1 is there- 
fore 29 inches and a half. ; 

No. IX; Ss. This 


t ue +. 

This motion, or 8 1 falling of * moreuey. indicated 
e more or leſs vaporated ſtate of the atmoſphere ; - for. Vas 
pours being lighter. than air, riſe and float in it, and by oc- 

cupying more ſpace than an equal quantity of air, they di- 

miniſh the weight of that part where they abound; conſe- 

"7 quently, a ſhorter column of mercury may counterpoiſe it. 
But when the air is free from vapours, its native os re- 
quires a taller column to equal its preſſuſre. 

We. have ſaid, a column of mercury of tach pr Height 
will counterpoiſe a column-of the whole atmoſphere of equal 
dimenſions; — now, if we aſcend to any conſiderable height, we 

may be ſaid to cut off a portion of the column of atmoſphere 
(and that the denſeſt part of it), equal to the height we 
aſcend; it follows, that a proportionate part of the column 
of mercury may be ſpared, and we actually find, that the 
mercury will ſubſide nearly one-tenth part of an inch for 
every hundred feet of perpendicular height; and hereby this 
inſtrument becomes a valuable method of meaſuring the 
| heights of mountains, &c. merely by its indicating the on 
portionate weight of the air on their tops. 

The moſt wonderful application of the air's weight, 3 is in 
the engine for raiſing water from great depths, mines, &c. 
commonly called the fire-engine — we know that human 
ſtrength fails and needs recruit, but the buſineſs of this 
engine ſuffers no ceſſation; if we change human ſtrength 
for that of animals, they are incompetent to the buſineſs : 
but the philoſopher, by means of a little ſteam to procure a va- 
cuum in a cylinder, a little cold water to condenſe the ſteam, 


and the weight of an air upon the 8 of the cylinder, will 
7 produce 


5 produce the effect deſired. "ah Sigh: engines os DER of the 
air employed is five, fix, or ſeven tons; and with this they give 
fifteen, or ſixteen ſtrokes in a minute: 2 that their powers are 
very great, and inceſſant. How little was ſo capital an ap- 
plication. of this principle foreſeen by thoſe Virtuoß, who at 
"tft amuſed themſelyes. with . the juſt 100 
theory of the weight of the air.. 
* The whole of the. earth's 1 90 as e 0 wah; air, | 
is covered with a fluid equal to the weight of thirty-two feet 
depth of water. What a vaſt weight is ſuſtained by the earth, if 
the whole atmoſphere be thus calculated! But, not topuſh 
the matter ſo far, I ſhall juſt bint, that the weight of at- 
| moſphere ſuſtained by ourſelves, is far beyond what curſory 
ſuggeſtion might conclude; for, it being the nature of fluids 
to preſs equally, on all fides, every part of us is expoſed to 
this preſſure. To raiſe water thirty-two feet, requires a 
weight of fifteen pounds on every ſquare inch; we have only 
to aſcertain how many ſquare inches are in the 3 of our 
bödies; and this, multiplied by fifteen, will demonſtrate, that 
we have never leſs. than thirty thouſand pounds of preſſure 
exerted againſt us ! This weight varies with the ſlate of the 
air as we have obſerved; and by this variation we ſometimes 
ſupport three thouſand pounds preſſure of air, more at ſome 
times, than at others. This great difference of the weight of 
the air, muſt neceſſarily affect the animal functions of our 
nature, and conſequentiy our health. Aſthmatic perſous, 
for inſtance, cannot bear too light an air, ſince it wants the 


. of a clear, vane, elaſtic air : being therefore leſs 
elaſtic, 
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„Obers, ir you: . tat u eleat OY delt adapted't 
bur Hatbtall organe, is the Ieafen why we luppoſe the air to be 


Agbiteſt in fine weatlier, when it is rell) beavieſt.—Wbereas 
the fit! is that 'this air bräces our ferves and Bbres, and 
brings them to a due tone; invigorating our whole ſyfter, | 

and thereby rendering us alert and lively 3 not ſo much by 

adding to our enjoyments, as by relieving us from the oppreſi 
aue relakstien ubieh 4 1 favonrable' Nats of tlie alf octa- 

Bons! We ate in this Vieth our own barometers, and can as 
bertainly tell every variation of the air aroutid us, as the . 
niceſt iniſtrument; thought we cantibe" aſcertain be” adjuſt it 
by ge! * e ” R „ 1. 
05 Having efck ed yourhrefleRticns, 43 ddelrig the weight | of 
Air we Ain it Kan proper HEE t to anſwet the Jon, by 


port, but to be inſenfible of it? We move re Kindrance, 7 
de exert our ſtrength, our limbs, "and no! impedimenit from | 
around us forbids our motious. "The fact is, the air Ooffeſſes : a 
SPRING exactly proportidhire 1 to Its denfi Ity and weigl t; thus 
it gives us help equal to its reſiſtance; which it thereby ren- 
ders TRY we weigh is, I ſay, completely counterpoiſed 
by this principle, and therefore i its power is null.“ The proof is 
cafy : fill a Bladder with air; it ref ſts the ai alr around it equally 
on all Ades, "with the utttoft Precißon of reliſtance: place a 


weight upon it, it gives way ; ;its ſpring i is not equal to ſupport 
Dy not being adapted to it, or defigned for it ; extract a little 


wn of 


0 219 15 , 


| of bes) its . is Aminilbed, * bladder Gaks: proportion- 

ably... This experiment needs no inſtrument; but under the 
air-pump, it is uſual to ſhew the weight of this fluid by ex- 
tracting the air from a thin ſquare bottle the preſſure of the 
outward air on all ſides ſoon overpowers the glaſs. The ſpring 


of the air is ſhewn, by cloſing a fimilar bottle full of air, and 
extracting the air from the receiver around it, the included air 


finding no reſiſtance from without, ſoon demonſtrates the weak-, 


neſs of its priſon, and eſcapes from confinement, by burſting. 
the bottle to ſhivers. The reſiſtance of air, therefore, is pro- 


portionate to its compreflure ;---and here we ſee the reaſon. 


why. it is more DENSE near the earth, than in its upper 
regions ; becauſe the lower ſtrata of air ſupport the weight of 
the ſuperior, and have leſs room wherein to be extended. 


Though air penetrates every where, ſo that every thing , 
may be faid to be full of it, yet it is poſſible to encreaſe the 


quantity of air in a proper recipient. Thus a hollow globe of 
| braſs is naturally full of air ; but if it have a hollow neck united 
to it by a valve, a piſton may be made to puſh the air of the neck 
into the globe, till, by continued working of the piſton, the globe 
ſhall contain twice as much air as before; and this quantity 
may be augmented till the globe (if i it be ſtrong enough) con- 
tain twenty or thirty times its original quantity of air. Thus 
far I myſelf bave worked it; but to what degree air might 


ſuffer compreſſure by farther ſtrength is unknown; a nut 


hell might contain the atmoſphere! The cleareſt proof 


I know of this, is the quantity of air to be extracted from cer- 
tain ſubjects: a cubic inch of nitre yields five hundred times its 
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va of as: eb 
it contained has ſuffered a wonderful compreſſure, by a proceſs 
of nature unknown to us. We cannot puſh this experiment to 

its extremity ; human ſtrength, | or art, is limited, and ſolid 
ait is beyond our production. Let us therefore turn to the 
reverſe of this; the air is EXA KST BLE beyond our conception. 
We have heretofore noticed the expanſion of air by the heat 
of the ſun, and to heat we muſt look for the general cauſe of 

this effect. The force of gunpowder ariſes from expanding ; 
air; and all the fatal effects attending theſe inventions of men, 
are attributable to a little air incloſed in the nitre which forms 
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(we). 


a ng tbere fue 5 its earth r nothing} de air 


part of the compoſition. Nay, the force of expanding air may 


be juſtly thought to ſhake the ſolid earth; and it has been ſaid, 


an inch of air my be expanded to fill the whole annual * 


of the globe. 4 | 


Thus have we noticed the general and — ONS properties of 
air; thoſe which we may any day without trouble ſubmit to the 
teſt; it is heavy, it is alſo compreſſible, and elaſtic ; this is 
proved by that fimple "inſtrument the pop-gun, in which, the 


air ſuffers compreſſure to a certain degree, but beyond that de- 


gree it manifeſts its ſpring by driving the pellet before it.— 
Theſe principles therefore are capable of proof, without recourſe 
to expenſive apparatus, and without labour or delay. iy 
The perſonal ſervices we receive from this fluid, are fo 
obvious and inceffant, that they are beyond diſpute : while 


we * breathe, we er tem ; it Is a friend whoſe kind 


offices 
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alk&s.every-inainent a forbid/itz-adinifiion wide, 
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Itis<thought!alſo to contain a ſpirit, hic, mingling with our 
N blood; excites: it to induſtry. Me cannd 


tecbived therattion or“ >the airg differs greatly in colour 
from thlat whibh has orme the circulation, being of a fine 
flotid ſearlet colour; while that which returns from its _—_— 
is'of * blackiſh/erimfon;/!? This "difference arjfes from the ad- 


y to:deterinins. Air is alſo thought to c the blood. 
Beſide the ſupport of anitmallife; mani other benefits are 15 
Aided: by air f flame will not exiſt without air, but under an 


exhauſted re 


air propagation and vegetation; 
neither willi ſeeds grow, nor! eggs young. Putrefac- 
tio alſd in great/meafure ceaſes; arid ĩt ĩs not too much to ſay, 


that without air the operations of wor he be een if 


not altegether ſuſpended. -x 

As remarkable an inſtance ee which uſually occurs to 
ourinotice; is;zthe neceſſity of air to animals conſtrued for 
another! fl 


zinsg eh air 2 fromm tire to time they riſe to recruit their ſtock, 


mg iR e Jep eck of air „the loſs is faral. Fiſh in ponds 
voy. rs T t which 


»weight-of the air is thouglit to be ineteſſary ita force our 
juices into circulation, to which. its elaſtitity may contribute. 


indeed: determine how 


it acts; but chat really has very greut effects upon our vital 
powers; ig evident. That part of our blood which has juſt 


on and udmiture of air but how; or Wh, rr our 


ver” a, candle quickly expires; gunpowder 
will not mee ene e . eee burn, - - without 
no further progreſs; 


1d; to which all their manners are adapted, aud out 
ey-carinotlive; Vet theſe are furniſhed with maga- 
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farmedifor the watt rs rie without lait, no Wonder 
thoſe ed th inlibit it, cainbt ſubſiſt when; it id pregludet 

: Kain: chow: everi:branch of natued depends upon this gletnent 
_, for ſupport. Plants) a we haue ſaid," will-not wegetate in ap | 
_” extiauſted receivey. U plants bare within thema quantity of 
= which ſupports and agit tes chair Juices. Tlicy continwally 
= | ;bibe freſh murnimtnt frbln / the ain ta ſapply! cho wants they 
1 5 luſtaim from eviparation.”*. W hetiz" thereſone, the eternal Aar is 
Arawin from them; they! are! ne danger able o ſubſiſt. Even 
that. quantity Hife hi they hafut̃e peſſefiadnfcapes thoough 
1 .  theiri-pores: into hi exhauſted; receiver and ag This eontitiucs 
eo be dimiuidthed, abe ibechine lenguid, gro fladcid;/and dic. 
Wloeper, the pligror flovierthuilceaſing to-vegetate; hy being 
ecured from the externatair, is. kept nt a nN longar tins. | 

__ than;jtwould/haverontimued, hat it hen lopentyiexpoſed; » 

didi ill wore udgeff r the lite of grfieatls; ther ar: 
1 So; ge a en for) * 
= N ee has: ec in the £77 of Leeder ory to ub: 
= ere the manner of itheir dying. e ſhall, Fiber {: arthoufand 
= _ iiſtances, produce. that of the: vipery as it it SU e dere 
mute moſt vivacious re ptiles inthoworlli;;hndaswedbdll:ferdbut 
ra.tie compaſſicn for its tortutrs Me Boylertooka hex caught 
1 _ viper, and iſhuttiog dt up n A= recover; hegan to pump 
__ away the air. Air . 


. 


c 


| js 10g ome time after be had, ie phe: It . 
inp to gape;'and open its:jaws ; being thus compelled: to open 


von it once more refumed[its former lanknefa; it then be- 


| = to move up and down within, as if to feck for air, and after 


a while foamed a little, leaving the foam ſticking to the in- 
de of ehe glaſs; ſoon after, the body and neck grew. prodigi- 
oully tumid, and à bliſter appeared. upon its back; an hour and 


4 half after the receiver was exhauſted; the diſtended viper 


moved, and gave manifeſt. ſigus of life; the jaws remained 
dute diſtendedz as it were from beneath the epiglottis, came 
the black tongue, and reached beyond it; but the animal 
ſeemed, by its poſture, not to have any life: the mouth alſo 
Was grown blackiſh writhin; and in this ſituation it continued 


for twenty-three hours. But upon the air's being re- admitted, 
the-viper's mouth was preſently cloſed, and ſoon, after gpened 


again ; and for ſome. time thoſe motions: continued, which ar- 
gued the remains of life,” Such is the fate of the . inſig· 
niſicant or minute reptile that can be thus included. Mites, 
4 fleas, and even the little eels chat are og ſwimming. in vine - 
| gar, die for want of air.“ 48 19 


We have to remark, chat all air is not 5 ag * , Gi.) | 
air purer than that which compoſes. the atmoſphere; there 


exiſts alſbG a.) air Ig hun than atmoſpheric air; and ( 3.) another 
kind heavier than atmoſpheric air | There are yet other varieties; 
but as theſe diſtinctions are ſimple, aud t to be eaſily retained i in 


the memory, they may: now. er., 


- That the atmoſphere, as it is the grand repoſitory 0 as vapours, . 
teams, and exhalations, ſhould become by thoſe n means leſs pure. 
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than if et Gor wat I Te ts „ 
bas iong been ſuppoſed ʒ ꝓut by: wit: means e e acl | 
— free from theſe impurities, was long ia deſideratun Bi 6 
e what” ſearch bad med This kind; 0 


t re ee bas deem prgcatd ven : 
4 tin Irer: 2 neric fair. If We. Apquire its 
| 3 it ae to flames! A erndle ger 
cently" extinguiſhed, is lighted again by being, ieamerſcd in 
Pure ait. M candle bum by very much brighter in pure air, 
dad light, in general, becomes mare brilliant. But though. a 
candle burns brighter, it burns much faſter; and though pe 


ee Ras its uſes! fowheritiies' in medicine (6s in certain caſes 
= Where ere the lunge are Fed d), yer did aue live always/in this 
rr 448f air, were our tivel merry, thæy muſt needs be ſhort i 


vitality might be exhilarated, but it muſt bes ſpeedily con- 
ſutned. Unable to improve this: efſential of life, we 8 
gratulate ourſelves on à ſituation more i happily adapted: to our 


= necefitties,” by thoſe very cauſes which /cem ſo many impurities, 
3 5 Nay, let us reflect a little, we ſhall find nature taking ſome h 
bpbiins to promote impurities of '{oms kinds. T E. 
of the waters produce a degree of fermentation : alſo the 

riſing g ang falling of vapours. A portion of putridity is gi 
x 5 5 to Vegetation, - Probably, therofbre, to all life; but, 
=_— that this may. not ſuperabound;! nature has reſources fot *. 
= i a it. Plants abſorb, and, as it were, feed upon 
ge arifiy from ſtagnant waters, and they breathe 
purer air; but they will not thrive: (if they will line) in 
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| quit pure ae; pride phages enixture of 1 be 
ry, when they ptedyminate, ſtoums and tempeſts are 


nt methods, as ſhowers, dev 85 &. ate gentle methods of 


Prei itating them. In fast it is rather when! any one kind 


| * when {everal-kings - counterbalance each other; 


-air-in whaleorgixture wie have long dwelt, we 


being. woot! my den ante e ber. 21-79 O0 10 200 
lion unn — — —— 


ings, to which is added u tegylaud fpirits-of witriol to corrods 
theꝛſteel, and ſet the ic at liberty This kind! of airs thirteen 
eee than atmoſpheric air, and withithis che balloons 
ere filled E hy roolighttefd, btherefore, clitubupyed up the 
machine till at aſcendeg v0 a region where he air was equally 
light: wirh itfelf. Tbis kind of air is afammalle, and is 
uſually termed inflammable/ air. It is reably curious enoughito 
le ciſtaining the ingredients, lighted at 


ſee la tube, from the bdtti 
a canille, anti continue hurniag ſo long as the mixture furniſhes 


the air; ar af e quantit, af labis ain bo-ceocived into a:propet | 


battle, it v 


piſtol. I have herd it; hen the 
Quantity bas been e 


pits; cavern, mines, e. ere being vnventilated it daes 
| _ miſchief, 3 if by any accident it catches fire. 
A con- 


urity ſtrongly pre vaiis in the air, that it is unwhole- 
r capſes;} the benefits of changeiof air; ſince, 
e 4 way % whoſe compoſition is. nat totally different 


bb _ . my but in which — 
VP IT EPO y improves the fluid by which ve are | 
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bee by a a, want of 1 it's; ſeamen's — 


from whence. it is expelled. This Kind-of air then i5-as ne- 


ceſlary to life and to health as any other, and though ac- 


| knowledged. to. be. by itſelf fatal, yet in union with others 


is ſalubrious and indiſpenſable: the ſame remark applies too 
ir miſchief is not altogether antkinck buy Nos 


all kinds. of air th e 

in quantity, and | prevalences or. diſproportion . 10 lin 
What. a ſeries of ſeeming contradistiens have we now 

been attending to I Air is neceſſary add indiſpenſable to 


lie: 79 get is alſo rocgral and er as poiſon itſelf ! 


5 4 & > 3,” 


'torpor 3, here it riſe and; . ahere ti finks/and ne 
here it is too light, there it is too heavy ; here it ſupports 
flame, there it extinguithes 1 it; here it is too pure, there it 
js putrid; and yet all this is neceſſary ! by union, by com- 
mixture, by action, and re- action, the whole is tempered, and 
fitted for its offices, What a providential combination of 
principles concur to produce the air we breathe ! We may 


judge by the little we diſcern, with what infinite ſkill all na- 


ture abounds, for we ſee but little of her ſecrets, we trace but 
a few of her operations; could we behold thoſe more auguſt 
and important, we might think leſs of our preſent knowledge. 


Let we muſt be ſenſible, that enough that concerns our well 
being is ſubmitted to our knowledge; all that contributes to 


life, is not neceſſary fon us to know; and when, after much 
reſearch, we hit on a diſcoyery, it rather furniſhes a ſubje& of 
admiration, than a neceſſary natural enjoyment ; for were = 
otherwiſe, and that thoſe only who knew the ſecrets of na- 

5 + og = EY ture, 


15 
71 
** 
, ry 
? * 
: # _ 
Y 7 
"a 
. 
1 
k 
. = 
1 
1 
F * 
fl = 
. 
* . 
Ei. 
„. 
8 
all * 
5 * 
* 1 
FLIP 1 
4 
iS 
2X 
oF -3 
1 
7 } 
4 ts 
#. 1 
; 2 
Mr 
4. 
ö 
19 I 
1 
1 
3 
. 
1 
7 
BY A 
+ 
1 
5 
1 
14 
The 
8 - 
, * 
. 
Fj . 
2 
D Ll 
Sf, 
p ts 
£3 © l 
12 2 
1 
2 * 
3 1 
2 
4 4 
* 3 4. 
„ 18 
33 
2 
; 2 
: 1 
1 
1 
* 
4 * 


— — 
* * 
an 


y . 1 5 1 — . y OTE) 
— AL M- 4 8 8 8 
l 
" * 9 g 
_ wy ng . 
- r þ Yer" nn 
or” < 2 WE, r 
% 2 o 


that iguorance v . 


tribute of gratitude; no one can plead ignotance*of* wie, 50 
ſtation of lite is exempt ftom this. While we rend a own r 
_ that-whogvetihas attained ſuperior knowledge, "whether" F the 
ao Pat or =o eir combinations, Whether of telt Aer 
by-operatiot 5 wers, fü an one 

bes nsch wo inform bie mind, to entertain + W ghet, to 
#, toinvigorate h yore * Sucks 
a ant _ congfatulate hinfſe 
Nwhile wirkt relüctanee be admits 5 * com- 

wen „nebel in gederal: benefits, let him highly value "the 
tainments which colitribiite t to o his in Mvidual | fativfa@tion 100 


 felioitg!s a op e zi a9 1; dh PI IH % Ae Hepes. 
n += coca Sd. IG fl 2 aid! F 
bt ISN I u Aodw 2889 0-1 ban NH vd $341: 
206 erde ED,ỹ n em ee e 


N 8 4 pAFRgNG {OTE Ain Soon 5 67 242909 2 41 K. 
> tat. 22 a Thy | 181 andy £44 * lin a7 A 7 17411 8111 V OM 


vw 


4. 

4 
* 
411 


—41¹ 


"8: $9613 I} 2394345, 10 81110 St al zd s e 1012 abus 24823 


Rugus gon Soi plotlad $97 DDO AHEAD! Mb A * 


ele, onA 151929: 206/36 cel Anis adi t Ae tr 5: 
« How 200 | 00159009 78113 MS ded? ich ao, od Riya 20-3. - 


| 1 * , GEL Of: 
03 mudhinoo 2801 Hs: cnnbvivior OLE: end & 5: 
A 10718: 2 bes :; Wor n ffn, sen 10½ 2 1 


2 
F 


4 8 6 e WR 3 6 I 
J SW” 10 4 non yore 1539 Y wigs! =p ugg Fine 
| T * . * of 12 * 4 2 1 bn 5 2 f : > ö ; 8 : | 15 ; 4 * ö , * 5 7 
1 10 125 oy SL 4 SIA O3i if WIND STOLE 5 £13 DAS & N E, 28 
) : f : . 


20 dit 8 itt 1181 1 N nb 1105 wid Sn 


d ſo Mile sfr. But Pie. * 
2 that all might render thett 


- on the advantàg 868 of his 


>, 
2 \ - 


_— 
—_ 


„„ — — 


© is ta a wot = 


5 3 2 alto, 


"A 


. 
— 


— 


4 


r 


. 4 7 N "+ 1 
Wenns ad 4 
* 


. 2 NOV 22 * oh * & 1 ra PIT LR, 8 1 1 
rn n 


nnr 


— * 9. 2 : 
PICO Sree ag eee by ET EH 


- Poway lb: ut * 4 T . 
11 9 ä A * TE" 8 2 8 — eee ern. — — : * 
R a of oo ay To ge REED. N ä FW 0 be * N 7 Fr WET , v1 — 
8 9 x \ Z f ** & ne RS Cal {bt 8 F 464" ” * * 2 "YE * * ö * 2 * 4 n L 1 
* - > ; - 149 q » + 5 4 * £ * 1 Ap; 5 kW 2 f * 
N 22 „ 4 * 7 a4. y * - 0 
* * 


25 - : F 4 N N if 0 
8 } 3 ; |; | Py „ ;F 


» IF 4 
wr, * "9 * ; 1 T ” Iz : 8 
9 4 2 : 1 # % 
; bo 1 ü 5 FF 2 | 
it L 
— 6 4 
$ 4 2 280 : 
th © WP , 1 z 
- o5 4 4 
8 1 fs. xt : Fi 
L 7 % 1 : ; x « 0 Fas ' 
: 9 : ( : V . IJ 5 j 75 - i4 #3 . N | 
EE 8 L {| 
IV; EN Ne . Y 15 $ 4 #* . * x 5 we, 2 
1 Y 7 WW; 44 4 X l "# * 
* * ; - * 7 4 7 2 85 : 
: 1 
bs 1 
J 4 7 8 


ou Fw asf 241%) | jr glans 245 +; 1 We 500 3 A | ors a 
: 


Sie che tel her Mite { INV} 9h. 5 Wy . 1 
Stads. i Song N. we 211 3 2 u 1 +] 4 
io „ 7 Tt 7 Irrel „ 70 C; 42550 1 = 1 7 

vd v e 90D virtue att þ 125 Ott ol | Þ 
ow 1 7 3112 * 0 offs 111. it 3s 25131645 1 51 160 gain! G 1 lj 


I "214" 1 2 5d 7 4 5 Ps — 5 5 , : 2 N 1 Ma * | ; $ 
, bz . * f AE 22 4 * t * 0 * - * ry , 4 "4 
Ny 2. 05 a N A „ 14 7851 LF ES Lt 3111 bo 2 gt 2443 „ 3 


Fs 84.1 f F 1 And, #0. 


. eee 4 


Air . Place wat 4 flu 


ee „„ ˙ 90 —= | 
ts' of the moſt Al philoſoph ers; Wh 0 yer hay TS 
? A in reſp ect 'of Ep wing its nature « ar. "comP n pe 7 
0 ond 1 7 iel | ru ic who without enquiry lakes Bis thitſt 
ball the f realy: "Wh; 


t we Low of 1 0 reſolves 1 into 5 4 cofifeſtion 9 
L "of its po Wers its u fefulnetg, Audits; general d Lan, ibo ion through- [11 
out 2 Fart g at ati os.” It 1 is true e Utter idea (its [14 

e diſtiibution)"efcapes TO ARID of our lenſes, and '1 
. eludes. the re arks o.  eurjoſity itſelf, which ſtartles * he 11 
f ge eſtion, that the melt. Told | bodies, we know are, very 1 

1 rea reatly / Evimpolitions' 'of water . and ye Jet this i is fact. Water i 8 1 7 
"(next pe chaps to fire) the moſt * Avid” body in nature,; it pene- 1 
"dee Gerd r is unable, aud "60z65-+not through chinks, 1 

| "put through p. p8res tod Tall for the pittage of any other fluid. I - JE 

es Bern e experi icbenfs nee wi beyond a doubt: 21 and a 118 th 


L ve fel itnpetvidus' to v 8 0 


hoſe © . „ 


"A 

8 

- 
2 
IAN 


— — 
— 


* P T rae — 
— „ de - " n e 5 = 
ID Y EVER 
+ £ a. _ \ - 1 
1 8 CY =_y 
- C . 


— — . att; E126 8 = — ITE - 
£ 2 2 = : 8 8 8 
, — r 7 — * * 0 "x . 
7 IT Bags, - + PEE 3 wah ard av. — 2 * . F. 2 3 y 
ev” Le Mts es ers nnd er mg IF N * 1 R wa TIER \ — 
—— —— Lett * —— 
5 * TJ a_— * q = \ 
5 - = = - 
2 
9 
= = 


is under no pprehen ion of tranſ· 4 
Mur 21111 11%: . BY : 


N JOrs. , We Own, in adeed, lt at water i is, not al- 12 
! £97 | ; 


1901713 29 Fd T9910 2% Qi LICE 
1420 10 aden in pur ng from m confit ement air, which 
Tullies' out yehement 4 at once, if "opportunity bs offer ; or as 


5 quick- 


$8 
* 8 
. F795 [LS „ 


mittin 


* 


20. 4 + ww a 


WW tage of the ſmalleſt crevice; but though leſs haſty, it js more 

Certain, and in the end accompliſhes its, purpoſs where thoſe 

. fall. ir will got paſs. through leather, but water will; 

E  * © fa@ uſeful to the negroes of Africa, who cool their water by 

hanging leathern bottles of it in the open air, the water per- 
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5 with Et ſocceſs, but under the e af a {OR 
glaſs, the very diamond. con 4 its compoſition, and entirely 


evaporates. , Refl flect a little, 1 „pn, pleaſe, upon this; tha 
, whoſe "firmneſs and un union teſiſts th e hammer, which | 


J 4 
diamon 


can be Polithed 6nly by its own \powder, that 1 intractable gem 
whoſe Hardneſs is Ptoverbial, \ whoſe ſplendour and durabilit ty 
give it in the eyes of © mankind & Uiſtingulfhed' worth; that 
gem which adorns the” fair and enriches crowns, that gem 


is mexely a drop of ſolid water. Bring it to che telt it'vanithes 


in vapdur. After this, we may well admit tlie opinion of the 
immoftab Newton that ** All birds, beaſts, and fiſhes, inſects, 
tits and vegetables, with their parts, grow from water, and by 
rain,” It ſeems indeed to be a very 
owErfiib and indifpenſablł Bond of union, deprived of Which, 
bodies-become.mere ſhapeleſs maſſes-of duſt aud aſhe? 
-iTheaidea, of water dies a very principal component 5 
every body is not new. Thales“ (the philoſopher who 
1015 
ſame, and the ſentiment is underſtood to be countenanced by 
Moſes himſelf, As, however, it is not the antiquity but the 
truth of a ſentiment, which intitles it to our reception, we 


may falely rely on modern experiments, for a proof of the. 
fact. In order an ecm opinion, Van Helmont made an 


experiment, by diyeſtin a: quantity of earth of all its oils: 
and. ſalts, and then pots this earth, ſo prepared, into an 


earthen pot, which nothing but rain water could enter, 


and planting a willow therein; ; this vegetable, ſo planted, 
| | 3 - gs 


ulated an eclipſe, 40 formerly mentioned) thought the 
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Bren up to 4 a conſiderable height and bulk, merely from. a Ace 
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nor uriſhmen | it of agen all; orgapized.. eto .th 


owed s ſupport an d. being only to Water. But thi ha 
n faid by Woodward.to be a miſtake; forthe ſhows, that 


9 ra- 


 conveyer, of ſuch ſobſtances into the. pores of vegetabl 
ther than an ingreaſer of ther 
wiſe. that water is eyer found. to afford ſo, much leſs nouriſh» 
WERE in proportion as it js purified: by diſtillation; A plant 
irn diſtilled water will nat grow ſo faſt as in ter not diſtilled; 
and if the ſlime be diſtilled three or four times over, the plant 
will ſcarce grow at all, er receive any nouriſhment from 
Fol that water, as ſuch, floes not ſeem the proper dat 
all vegetables, but only the vehiete thereof, Which contains 
the notritious particles, and barties them 'through all parts 
ag, me inde in it's Pure Mats} may ſuffice to ex- 
. or ſwell the parts of a Plaut, bir "affords "vegetable 
matter in a mocdefate proportien. Or 116 n Nl Yeo 
How far watef may be-pyrificd by ditiltativy is doubtfu 


it will yet depoſit a ſediment, while -athers' think it may 


de freed from r extraneous: ſubſtance. No method has h 
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may.. be. found... This is certain, as various airs by 


4 5 are. rendered fit for. the fupport of animals, and 
13 without ſuch, circumſtar air, would be uſeleſs or noxiqus; 


fitted for the uſe, of thoſe WhO are to profit hy it. We 


habe already, ſeen that vegetables ſoffer by too great purity 
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"of A” Gi ater; 17 05 the. fame effects, in a an 1 at 


Ahich* ' they 


books far 0 e to A, aa both ee 0 
healthful,” b 
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400 this is 0. a Aitinction A- Ga Land water, as it 
. l. and oft. water. But hard water becomes like 


bolt water upon, expoſure to the air. Thoſe waters are in 
Seneral lighteſt, which, have feweſt diſſolutions floating in 
them, but no water is to be obtained without ſome, ac- 


il 44 


cording to the ſtrata, through which it has run: and ] well | 


t&4 148 92 


' recagmmber, baving procured ſpecimens of water from ſeveral 


"ſprings s in different parts of London, all. of them extremely 
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0 the element of water, in ; the, ſtate nature, offers it, is moſt 


Or "the. e of water, experience muſt be 
ge, ' fince "the, inhabitants. of- different places find that 10 
have been accuſtomed (and, which ſometimes 
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. oof a 2 very ſmall 5 tion of acid of . Thi Is thi 20 80 


8 ee ee of f ſolhor, of akte, al dere 


2 part of the mineral through which t they run, and' imbibing 
it, convey it to where they ſpring; tl it. there mould bare 
Ip eren be which we cannot by art "give. to "water, i 1s 
not wonderful, when we conſider the unkno n a and unſup- 
” * | able combinations of minerals i in any one bed ; to which 


we may add, that by paſſing, through ſucceſſive ve 'beds of dif- 


ferent ſorts, | ſomewhat. may be loſt, and a different ſome- 
What gained. But of late, the qualities of. the "moſt cele | 


bräted waters have been cloſely imitated, a and by the addition 
of various kinds! of air (principally), the fame taſte, \ colour, 
| and (ſome ſay effects, are produced : nay it is not vßcom- 


d mon to make medical waters ſtronger of fimilar | princi ples Bp 


waters of the natural ſprings which are imitated. 51 
Pranſparency is a very agreeable quality in water, yet 
4 muſt" not be relied on as a Proof of ſalubrity, fince ſea-water 
is at leaſt as tranſparent as any. River water 15 ' thoug ght, 
upon the whole, the lighteſt; but we know, that i in their 
"courſes, rivers receive many pollutions from various quarters; ; 
' eſpecially if the courſe of the ſtream be th rough low and 
© marſhy lands; or if the courſe of any of thoſe "{raaller ſtreams, 
ws which it is enlarged, be ate. ſuch a ' chatinel. A 
5 river ecomes in its progreſs mote polluted EE. higher up 


dhe country, becauſe At” receives” a 1 rouge tincture from the 
f N much 


8 » 


- So 8 


1 438 3. 


b oh: ates: quantity of plants, of minerals, of inſets, . 
5 . than is corrected by its, increaſe of water: 


and thoſe. who live at the mouths of great rivers, and drink 
pony waters, are ſaid to be unhappy Proofs of e and 
Aubject to many. liter: g ee dr „ e d 1: 
za The, 
| to.all,otber for. keeping 1 be 7 4 eyeg 3 water ere mauy 
impurities abounding 1 in it 3 but what I have heard aſſerted, 
ſeems I think ſtrange, that water taken up below London- 
Bridge, with all the pollution of the eity in it, is prefer- 
Ahle to, and keeps better than if taken up above the Bridge. 
Shall we ſay that this pollution falls to the bottom, and 
carries with it much that is worſe? or that it contributes 
to: kill many of thoſe inſets with which all water abounds ? 
Certain it is, that all water by long keeping putrefies,: and 
this moſt probably, by. reaſon of thoſe minute inſects, or 
vegetable ſeeds, which abound in it. But we muſt ao fags- 
-poſe that it is the element itſelf, which; thus grows putrid 
and offenſive, but the aper with which it is impreg- 
natd. It is true, the utmoſt precautions are taken to deſtroy 
all vegetable and animal ſubſtances that may have.previouſly 
been lodged in it, by boiling :| but, notwithſtanding! this, 
there are ſome that will'{till: ſurvive the operation; and others 
find their r way | during the time of its ſtowage. Seamen, 
: therefore, | afſure us, that their Water is generally found to 
| putrefy twice, at leaſt, and ſometimes three titnes/ in & long 
voyage.” In 45 out by Motith. aftet it bas besg lat ſeaf when 
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. the bung is taken out "the caſk, it ſen noiſdme af 
=_— dangerous vapour, Which Wen take gte er eee. 
© ration ef à candle The whole bedy of the water then 
= NA NN wortm-like'ir &s; 
3 all its parts, Theſe 


1 ; and then 
I * 1 . 
x 


V N | 2 eir ſp 48, for 7 while increaſe the 
| F rheſe fin nking to the 


4 2 | floaty'ir} 4 Neum, at the top z aud aud tliüs is what e mmariners 


aal, the watsr'st porging Virſelf/ There en how. 
1 er, another race of inſets, Which are bred: 

ES — * the 6 Wa e eee and produce, after 
3 | ang eee ee ee a hap. 


Mm pens, eſpecially in hot climates, that nbthing can drive. 

nuauſedus inſecte ade ſhip's: ftore/of water. Ther often 
 incicaſe do a very diſagrecable and: frightful-fize 

dieter the mariner, though parching with this from raſting 


ups which they have contatmnat et. 
N RN WATERü is a fluid of Nature's on dies of tobe . 


uſes" We have: treated; it is mort friendly; and nutritive 
to plants than any other; but where rain- Water only 
a by: mankind, it is dy no means the moſt ſalu- 
e Arge 3 its yg 02d is in d great Dok off ten 
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is the Alpes and many Scberb WP o1 | nd, 
e parts of England: to the drinking this water has been 


attributed thoſe very large, I might ſay krightful. wens, or 


*fwellings, which disfigure t the throats,” &d. of the inhabitants 
bs ſome places. But this opinion ſeems erroneous; as they 
ate totally unknown in Greenland, 
FE where ſnow is a phenomenon vvrhich never occurs. 


- SWA-WATER: is diſtinguiſhed: by its ſalineſs; and this pro- 


ry. of ſea» water has long excited an e the learned, 
and of courſe has long divided them. Some think, the rivers 
imbibing ſorewhar- of ſaltneſs from: bodies over which they 
flow, or which they bring down to the ſea, might in time, 
by leaving falts iu the ſea, render it ſalt: while others main- 
"rain; that the ſe was formerly ſalter thau at preſent, ſo great 


an influx of freſh · water gradually affecting the ocean: a con- 
0 tradictory mode of reaſoning? from the former, but equally 
void of demonſtration or plauſibility. A third party hint at 


rocks of ſalt, ktly diſpoſed to be diſſolved by the waters (and 
ſuch we know there are); While thoſe who think the water 
- was. created-originally ſalt, have much to urge in ſupport of 
the ſentinient. And probably its degree of ſaltneſs was not 
very different es what we now find it, for it ſeems, that 
though certain kinds of fiſhes ai adapted. to freſh- water, yet 


their numbers bear little proportion. to thoſe who conſtantly 


mhabit ſalt- water, and who cannot exiſt out of it, If, there- 
fore, theſe fiſhes poſſeſſed at firſt the. fame natures as now, 
- their clement-was of neceſſi ty ſalt: this queſtion ſeems there- 
ae decided, without enquiring how far the ſaltneſs of the 
5s Be fea 


„ and are common in Sa- 
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3 veteſt 6 8 A i . eu. 20, aud. 10; el 
8 8 * ae de Defiments, formerly Ia {| : in a voy+ | 
bo bay in che Eafl>Indies,; that the 
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E or. but mbeterthe ot Was vertical, and. conſequently, 
288d. | juſt hinted, where the beat as greateſt, The 
greateſt weight af ia definite quantity of ſea- Water, which 
us obſerved in ſailing from 28 degrees, north latitude, to the 
Cape of Goody ape; which: is about 34 2. degrees fouth-lati- 
:tude, in the months of May, J une, and July, -was was at St. Jago 
ziſland, north latitude 15 degrees ; and the leaſt was at; Te- 


_ :nerifÞ land, north latitude: 28. The weights of equal bulks 


of Thames water, of the ſea · water at Tenexiff and St. Jagb, 
were 659-673 780. grains; the proportion of Which 


numbers may be nearly thus exprefled,—T hames water 4000, 


.—Teneriff. ſea- water 1022, St. Jago ſeazwater 11841 5 


_— theſel numbers W A table in the Philoſophidal 
FMS. Tranfactions 
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eateſt. not preci ſely at the 
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FF I, 


ate Ray OI 


| TranfaRtions, | @xidiei . ies 9 


ferent portions of Aeg. Ing it thay be conſectured, that the 
Teneriff ſea- water contained about Zr of falt, and the St. Jago 


water about of * of far, ve _ r it was r if 


der fully, ſaturated. 
This very great propo 


falt is full as much as is yielded by the beſt brine-pits in Eng- 
land, 'whoſe waters, e through rocks of ſalt, may be 
fu uppoſed* to be fully ſatura But it is impoſſible to deter- 
mine, whether ſuch a cauſt might be near, or have any influ- 


ence on, the Water ekamitred as above. In general, ſea- water | 
poſſeſſes about 2 to its weight of ſalt. And this propor- 


more compact, more denſe, and of 
It freſhwater, inſomuch, that I have 


tion renders it by t 
ſtronger reſiſtance th 


been told of deeply ladem veſſels, which having paſſed the 


| dangers of the end too o hear to float on a e Aug fook 
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; "ROE. 2 GH i 5 9 323. 311 18 
It has been tes nnr 4 0 be roivinclines'? ſome 


thun they have compreffed it, ſo tha at à body of water occu- 


pied lefs ſpace than before; but it ſniould ſcem that water 
ſuffers' but little compreſſion, if any, and that if no deceptive 


I appearabees' miſſed thoſe gentlemen” Who maintain the affir- 


mative, yet ſo mall is the effect produced by cohſiderable 
ſtreugth, that little ſtreſs can be laid upon it. But when we 
ende its ELASTICITY and' EXPANSION, "neither calculation 
nor imagination can determine its limits. 
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Water ad 1 beets 8: 
ue expands by cold: no machine can be invented, no ſtrength 


You have often noticed bottles, and. vials, Fall of water and 


8 corked, if expoſed to ſeyerely cold weather, cracked 
and burſten: were they made of iron, and an inch i in thick - 5 


neſs, they would experience the ſame event; 33 nan freezing 
water has been known to burſt cannon. If .we leek fürthe 
8 proof of its power, it. appears in 


frozen, and being frozen is dilated, and beiug 
to ſuffer lon ger confinement, and, if room cannot ov otherwiſe be 
made. for it, it will rend the very rock. 5 int 


But it is more uſual to notice ths very GEE expanſive 
beer of water, when by fire it is converted into ſteam: and 


this affords to mankind a variety of uſeful machines, it 


| may demand a little attention. I ſaid lately, that the weight 


of air uſed in working ſome of the fire engines was ſix or 
ſeven tons; this weight is raiſed ſixteen times in a minute 
with eaſe, by a quantity, of. ſteam introduced underneath it. 


This ſteam is not ſuch as might be, bur little different, if at all, 


from that of a boiling tea · kettle. Vet we find that one cubic 
inch of water is expanded into 2900 inches of this ſteam. 


| We the 3 of ſteam Increaſing with heat, and the 


ſpace 


and. what * ir 


can be; effeQually applied. to confine water while freezing. | 


in thoſe. huge fragments of 
maſſy rocks, which from time to time are ſeparated from their 
parent mountains, and tumbled from their ſummits: ; think 
of their weight, their ſolidity, their fize,. then think of the 
cauſe which diſplaces them, a little water, which having 


trickled through their fiſſures, till united in ſome hollow, is there 
g dilated refuſes 
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1 it W occupy n proportionate to its elaſtis 
city; and ſince, when equal in ſtrength to the air, it occupies 
nearly 3, 00 times its former ſpace, were it ſubmitted to 
yet greater heat, it _ become five or ſix times more ex- 
panſive, and occupy - 153000” or 20, ooo times its former ſpace, 
This is at rather a low Wee The force of ſteam is 
taken at thiree times th force of gunpowder. 80 far has ſkill. 
employed this element in ts ſervice; and ſo far we may de- 
pend on its powers. Advancing on theſe ideas, there have 
not been wanting thoſe, who have endeavoured to account for 
tbe phenomena of earthquakes, by conſidering them as water 
tatefied into ſteam by ſubte raneous Hires, and forcing a paſs 
ſage in e ee not en ew * 1 _ 
earth ĩtſelf. 1 TICAL U 24193 Nn 
Water poſſeſſes, 3 iu cqmmdn- with all e property y of 
eg always io its level; ſo that be the length of a pipe what 
it may, the fluid contained in it will ſtand equally high at 
both ends. This is, well known to thoſe who have occaſion to 
lay pipes over the ſides of hills, &c. for if they can form a 
reſervoir at a height ſufficient, their buſineſs is over. na 
S thus the water, diſtributed through great part of London from 
che N ew-River, after deſcending into the town, would, of its 
own accord, mount into every ciſtern not higher than the emi- 
nence from hence it took its departure. It is true, means 
are found to make it mount higher; but this is not its natural 
inclination, but the effect of art. The ſame art appears in 
that uſeful machine the pump, wherein we ſee the water riſe 
much above the level of the ſpring which furniſhes it. This 
5 Yo 00 
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face are ex poſed to it, 
3 and this eltdet follow, to ſucl 


water will make its — | 


ws e yield ito; its 
E. waren de the di.. 


G to the particles 
ant Kr | eff ul where there is hy ace dont 
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Witer ers under another aſpedt very different from any 
hitherto noticed, and indeed incredible to thoſe who have ne- 
ver beheld'it ;—I mean in the ſolid form of ics, I need not, | 
in this climate, prove the poſſibility: of this fact. By art we 


| produce 1 ice m ſpite of the hotteſt ſu mmer, wherever. we pleaſe. 


To account for it is much more difficult. + We know it is the 
effect of cold, but whether cold be a poſitive exiſtence, in 


this caſe ſuperadded to the water; or whether it be merely the 


abſence of heat, in this caſe taken from the water, is doubted, 


and leads ultimately to the intricate queſtion, Whether water 


or a natural fluid eaſily congealable? we have no other fluid 
(whoſe baſe is not confeſſedly aqueous) that freezes by any 
means fo eafily.—But during the very ſevere depth of ſome 


late winters in Ruſſia, mercury was diſcovered to be frozen; 3 
and the experiment has been repeated, by order, at Hudſon's 


Bay. This, then, is an inſtance of a metallic body, ſolid in a 


due degree of cold, but rendered fluid by no greater heat than 
that of the general temperature of the air. This diſcovery is 
thought in ſome degree analogous; and hints, that cold ex- 


iſted before heat, and that by heat all things (probably the very 
air included) were liberated from their bondage of inanity, and 
brought to that order and propriety in which we now enjoy 


them. I might further obſerve ty that ſea-water freezes 


| equally with freſh, but requires ſomewhat ſtronger cold to 


produce ice: which ice is not ſalt, like 3 its parent water, but 


freſh ; the ſaline parts of the fluid remaining unfrozen. Salt- 
water ice thawed, and expoſed a due time to the air, makes 


good | 


be a kind of metal held in fuſion by a ſmall degree of heat, 
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| Witer loſes See in Rlezag 1. ith fad 2 
ſomething it ſeems to get, beeauſe it is eren in bulk, 
1 . eee e e 1 
| boils} i e 


abet) extends its bol til i 

of no art can force it. The pheno- 
} er is dessanted for; by adverting to the 
adiniffion of hear, and to the expanſion as well of the water 
itlelf as of the air iteluded in it · That it does nor riſe higher 


5 to the weight of che air which e de- 


chan it des, ſeems ot 
 -  Prelfles it; for take off be dy an kir-pümp, and we 


dees water exhibitevery appearance of boiling, at a degroe of 

Lo 1 Heat very much below whit it requites in the open air. And 

=” indeed Tonce found, by y Working ap atr-pump brifkly, that i it 

N boiled, is ongly When its heat (te judge by the time” it had 
"unger-the ks Iver) was very modes: 

"Fre" heat of of boiling water is 4 fixed tne no. fire can 

make 1 it "ks rter Se 50 lernte ue l but cannot 

augment its en ori hear. Phe "of. 

ai over the Ad" u nder: the; 223 Sl 

I Gerbe, as U fer ehe tökrid z0ne, rendets it highly va- 

hable; ; and the" eaſe with chſch it may be procured, is a 

BER "great advantage | attending ik. Aud thus" we holden to 

LES "water for a determinate Matis n 0 ſcale of calculati bn which 
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a Rugian ingenuity | has eontftesd i6'chlirge and extend to 1 
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ſtrengthens, when we aſk, What is the compoſition. of water ? 
45 It. has, been faid, 5 
air, the Pure, and. the inllammable. On attending an experi- 
ment made i in, ſupport of this opinion; 5 the receiver was firſt 
clear and. pellucid ; as the inflammable air burned on the ori- 


fice of a tube i introduced within i it, the infide of the receiver ; 


became, covered with drops like dew ; theſe enlarged, and coa- 
leſced, till they ran down the ſides che glaſs; but whether , 
by any means, atmoſpheriggi ir might ribute water; whether 
the water was diſcharged | rom the | gram: yielded 
the airs, and exiſted in, or combined with, thoſe airs, and only 


2 *% 
2 


became ifible upon combuſtion, deſerves conſideration. From 


muſt — with caution. 1 bave ſince e * this expe· 


riment has been mn with all poſſible precautions; a gi- 
cury, and eleciric fire: the res 
as the ſti pr 00 need Water. e ny 
ke wh fever 5 the compoſiti on 133 er, its utility! is ber 
Fond denial: as the ee and natural drink of mankind, 


„ # 


of its parts, e bo minute bk 
vious; to other liquors; and ſince it is totally free from any 
diſpoſition to inflammation. . Nor ought it to be conſidered. as 
_ a ſlight obligation we are under to this element, that it tends 
7 X. | 2 2 | ta 


* 
* 


the nick. that 2 a vg examine, l what mant 
K ad have agreed to call elements, we find. them little under- 
ſtood, and much remaining to be developed ?”, and the reaſon 


tely, to reſult from union of two kinds of | 


11 : general fineneſs and Nanu of Water, 75 intimate, 


45 which are - imperr 5 
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= health, ad. get, 46? it cee to. elite chat 
u 66ollhg, td teffeſhing ti {Wiyature, fi Tele th is 


dee not greatiy beſide the mark, when they preferib TY 
8 the hyp ** flouriſhing plantations, rears « of water, an Aud ſocial 


| beauty,” Fot be it remembered, 
ion would fade; very few thee 


58 Wh 1 endure the thirſty - 


Vit, but no tree and Wherever flows a ſtream, near it veg 
_ ation thrives. "We had a proof of theſe principles in St. 
James's Park, where many of the trees, being deprived of their 
ufual refreſhmenit, when ,\ {rhe time fince, the canal . regu- 
5 luated, and partly file they withered and died. 
. Ahe importance of til article benng admitted, it is res to 


ew, that nature is no niggard of this neceffary : on the 
' ebittrary, almoſt every little hill, or ning. ground, in ſome 
Places, has a fpting; and we find water every where below 
the” ſurface of the earth.” In fact, the abundance of Water 
e g eeſt impediment to working mines of any cotiſi- 
derable depth; and it is fr ark to meet With! more than one 
diream, or brane ch of a fit ug, 
2 3 be Tha "F 4 "no have eeaart 
Nest but we have H e t KW e perhaps 
AG Whrk below de ee Ss 
8 to the natural cauſes of ſprings 8 rivets, the kbebry 
: of Pr. Halley fees It- preſent ts be generally Hiited'to; 
1 when we reflect, ch in kreuting ſuch comprehenſſve prin- 
ciples, we mut; of neceſſity, reaſon from a part to a Whole, 
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vater planta- | 


and actertithie of what we do ho ke, by tnalogy: to What we 
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0 Lee; We deny not that every bypotlielts 18 of every Find, 
may in ſome of its parts be Able to objection, apd yet, on the 


whole, it nay be natural, juſt, and philoſophical.” Dr. Halley 


the winds 'upon land, are more' than ſufficient 


1 3 and en N 
to ſupply not only plants with ben die alſo to furniſſi a 


| ſufficiency of water to the greateſt rively Por this purpoſe, 
an eſtimate has been made of the quantity” of water emptied 


at the mouth of the greateſt rivers ; and of the quantity alſo 


raiſed from the ſea by evaporationiggand it has been found, 


that the latter by far ex 66: 


upon receiving fuch rain as fell in a year, in a proper- veſlel, 
fitted for that purpoſe, that, one year with another, there 


might fall about twenty inches of water upon the ſurface of | 3 
the earth, throughout Europe. It was alſo computed, by Mr. "IK 


Mariotte, th tithe river Seine, from its ſource | ti ghe city of 
Paris, might cover an extent of ground, that would ſupply it 
annually with: above ſeven millions of cubic feet of this water, 


t of | 15 =o 96 bundred and eighty 
. 3 or 4 5 * 4 1s not Above the ſixth part o of 
the former number. Hence it appears, that this river may = 


ceive a ſupply: brought to it by the evaporated waters of the 


ſea, ſix times greater than what it gifts back to the ſea by its 


current; and, therefore, evaporation is more than ſufficient 


for maintaining the greateſt rivers; and ſupplying the pur- 


poſes alſo of * ſupport of this theory, it is ob- 
AS ſerved, 


* , . 
1 %s 
e 
8 
r 
* 


urs which are exhaled from the ſea, 


it Mer. "Is was determined, : 


But, — computing the quantity | 
pf ene of '1 its bridges in a 
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| ; ſerved, that {pr os: are kately, if ever, on the ki OR" of 
-- - mountains, but on their fides, 3 little way. down. thereby 


| givingy/the Sao, xn, to collect; that the gre: 


"Ae . 
Far 


ek te from the higheſt mountains, 4 
and ng the clouds, which,'9 Yicldin gg them their 
tents, init! ſources for the. moſt copious, fireaws; that 
Wer clouds, are the higheſt mountain: „ 

0 the moſt r or ts, the greateſt, and the e rivers... 
= It ſeems further ſupported, by the peculiarity attending 
that immenſe ridge of g ntains the Andes; on one ſide, 
ſearce know rain ? guds, now and then, are 
diſtaßt vifikants-—here, 'Fiſe gentle brooks, eile, and 


wn 3.” 


rivuletsy: (net meander through the Pings and; orna: 
ment the plain. But on tlie other fide the Andes, prodigious | 
maſſes aß Ae 8 arm gs, 5 ating ;againſt the 


HB, 
on dy 


1 ſu ras —— waters f | 0 1 rite iy is 
a'to wh raiſed into ſteam; and {> convert ſPritrg 
N 1 it moſt falls wherMnoſt-wanted accountin 

the origin of the greateſt rivers, Which are ava 85 L ; . 
from the ſea, and moſt highly elevated. 
. 1 is nt uncommon, elſewhere, for rivers whieh riſe near 


. 


> 
4 4 y ) 
4 8 3 > : b 8 1 


2 


> 
— 
* 8 


þ A 3% * — 
n 


WE Cans! 
hi | ich, to Hike widety af rent; a in our oten country, 
the ſprings which fugniſh the tary and the- _— "_ at 
no very. l from the fam plkce, | 
| eite gard to the, Fa nature of rivers, ee rve, tin in 
| riſes the ſtream, the ſtream itſelf takes id; 8 1 
n never following the bearing of the land f J n whence it iſſues. " 
As to the uſual laws of motion in mor Ry are 9 a. 
follow Lide Guglielmiui dl fumi. 1 | * 
All rivers have their ſources either in mountains, or * 
vated lakes; ; and in their deſcent from theſe, they acquire 
that velocity which maintains their future eutrents. At firſt 
their courſe is generally rapid and h adlong; but is retarded 
in its journey by the contitual friction againſt its banks, by 
the many obſtacles it meets to divert its ſtream, and by the 


plains OR EL tnore level as it ee towards 
the fea. a 


"If Unis: acquired velocity is ding penie, of the plain 
thröug h which the rivky, paſſes be entirely;level, it will, not- 
within fill coffee to” run, from the perpendicular 

che water, which ib alis in exact proportion to 
the depth. This perpendicular preflure is nothing, more than 
the weight of the u upper waters preffing the lower but of their 
places, and, conſequently, driving them forward, as they 


En; ecede againſtÞthe fiream. As 


this preſſure is great- 
t ing deepeſt parts of the river, ſo we generally find the 
iddle 81 the ſtream moſt 1 — both le: it has the 

> " greateſt 


8 Srestel motion t az by 
_ feweſt obſtry 


en 0³ the e othe: 
Gforce, a as "he current happens to ſtrike more directly. againſt 
them. By theſe means, it always has a tendency to render 


ance of its banks, u 


Sy bed of the riyet ß ut 


£ 


Rivers thus fer into ho tior e pi | 1 5 ke t 
5 ds. Wikete, they find. the bed. Mende Whey © 


Fl We ta mike the bottorn of their :ebannels p 
hand, the water is continually abrading 
banks op each ſide; and this with more 


them more ſtrait and parallel to its own coürſe. Thus it con- 
tinues * its banks, and enla ge its bed; and, conſe- 
quently, to diminiſh the force of i its 3 till there becomes 
an equilibrium between the force « of the watery and the reſiſt- 
SK, which both will remain without any 

d it is happy for us that bounds are 


further mutation. 1 


thus put to, the erofion of the earth by wed» and that we 


9 * — * 2 "36 * # 
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4 ere. great, rivers flow, 
xſually ; art, of the val- 

But it - often R that the furface y of the water is 

81 than any. . of the grounds that are 4 qjacent to the 
banks. of the ſtream, | If, after inundations, we take a view 
of. ſome rivers, we wall find, their bays appear above . water, 

at all the adjacent e is oyerflown, | 4 Mis 
frequent dep ofit h Hike 
ſlances, upon the banks, by the rivers + frequently , 


3 


gbd tad Waile de net the plain ; 
%n Water 16 bfteh feen Hightr alſo. W W 
oder us Uvery Body has feen, are always Fe „ 
mouth; and grow narrwer towards heir ſource. But what 
45 left Enhwn, Ait pt probably-mbte deſerving curioſi ity, is, that 
5 they kun in be Net channel as they. immediately leave 
their Lötrees; 15 and that their finuoſities and turüings become | 
| mote n umero as they protted, - It is a certain ſign among 
the Lvages bf North America, that they are near the ſea, 
wher they” fad the wg. winding, and every now and then 
having cheir dikection. And this is even How become an 
indication. 10 the Forget rhemſelves, it 


. 


in their journies 
through thoſe trackleſs foreſts. As thoſe ſituoftties, therefore, 
inerkale a8 the river approathes the ſea, it is not to be won- 
dered a that they Iothetimes divide, and thus diſembogue by 
different. channels, The Danube diſembogues into the Euxine 
by fern ths; the Nile, into the Mediterranean, by the 
fate n | nber; Aud the Wolga, into the Caſpian, by ſeventy. 

It often Hippetis that the ſtream of a river is oppoſed by 
one of its -juttivg*banlls,” by an iſland in the midſt, the arches 
of ac bridge of ſome ſuch obſtacke. This produces, not un- 
frequently, a back current; and the ſtream having paſſed the 
Arch with greät velocity, puſhes the water on each ſide of its 
direct current. This produces à ſide current, tending to the 
dank and net unftequently a whirlpool ; in which a large 
_ bodyilof waters is cireulateT i in a kind of cavity, ſinking 
doi im the middle. The central point of the whirlpool is 
EE — bedauſs it has leaſt motion: the other parts 
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2 - . ate ve ſupported, in dome neal b Hi 1E, Vo 
x Ro and, conſequently, riſe BRIE th ear motion 18, greg 
3 at towapds the extremity 9 the Whirlpool. muſt be hig her 


t an towards the rn 16 eig N nrg 2c Fo ien 


It might be ſuppe ed that bridges, dams, ant ther. o 


1 erence they make, is very inconſiderable, The water, by 

theſe Roppages, gets an. elevation, above, the object > hich, 

When i it has ſurmounted, . gives a 12. 2. velocity chat recompeuſes 

3 the former delay: Iſlands and ee alſq retard, the cgurſe 
of the fiream, bor very ingpuld:yab Yer, 1 ag which, di- 

| | diminiſhes 

the force and velocity of the ſtream. - 8 . 14 een 

"7 The rivers run to the ocean j tt Rag we now: accom 

5 pany them: it is among the, ſohlim ſt o ohjects of Nature. So- 

lemn and grand, if, calm, ſmooth, and fereng, it plays its Var 

riouſſy refracted tints of 7 0 greens, and blues, and 
greys, as the light falls upon it, „og ſhadows of clouds, &c 


1 dies forward to the ſhoſe, roaring as thi ey advance, hiſſing as 
= they retire, ſeeming ready to, .overwhelm, the yery earth, yet 
=_  -: yielding and changing their. direction at every; obſtaclẽ.—It 
1 fills the mind with. ſenſation! Human {kill has availed itſelf 
3 of this element alſo, proud and licentious/ though it be, fickle 
_ . and unſtable, wild and unreſtrainable, yet; we plow the waters, 
and we navigate the ocean. It is, per 


ority of r Which chooſes, the * n to ac- 
7 | HL compliſh 
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10 the current of, 4 "river, . Won Id. retard, i its. by velocity; | But the 8 


or if it be agitated by furious winds,. 42 and roll its buoyantled- 


laps, the greateſt of 
Hyams, triumphs! a ftriking demonſtration of the ſuperi- 
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0 r 60 reer bythe af- 
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| Ve de okütother 5% Ned Fs < 
5 arks on Ae dhe ur the 1 con- 
1 clude the preſent —_—_— Water being that fluid: which 
more immediately an an d conſtantly comes under our obſerva- 
tion, exhibits phenomena, here eſpecially,” of which ſolu- 
ions : are deſifüble. I doubt not that all fluids are affected by 
the ſame cauſes; and were we adequate to the obſervation, 
We ſbould ö find them alſo yielding to-extraneous impulſes, as 
ater is well known to do; but we have no equal aſſemblage 
of any Hvid apparent on'the face of the globe (whatever may 
be confined i in its interior parts), and air, by its tratiſparency, 
eludes our utmoſt vigilance! of remark: We ſhall endeavour 
to explain the cauſes which influence the motions of the wa- 
ters, by conſidering 0 Nihe Ans 15 br the's evnf, or SVRGES 
of the ocean. F | 
1 1 begin by nelkieg⸗ that to render ht: tides obſerve, a 2 
| very great body, or ocean of water, is neceſſary; there are ſe- 1 
veral lakes, not urijuftly denominated” ſeas, where the tide 
makes no appearance; fuch is the Caſpian Sea, of which it is _ 
reported, that though i it receives one large river (the Wolga), 
and many ſmaller, yet its waters always maintain the ſame 
devel /i. e. for the myſtery is very ſolvable; admitting the 
1 AQ, the quantity of water drawn ' from it by evaporation, 
equals that which is brought into it by the rivets). The 
Black Sea alſo has no tides; nor tlie Baltic Sea, that very 
large colle&tion of watets. * In the Mediterranean, A Night 
Kind'of tide is felt in ſore places, at ſome times, very itreglat, 
bis 6 = and 


W 


DSD 


* S : Der ner * 
1 REC ae; — - 1 — = +0 * 
r rr TW . 8 
* ISS *; - A LOS DET — {ge OS 9 EE 
= - l . X N T . A 
0 6 = - — r 2.75 $2 
— pegs - 9 —— — NS 
— nor IPD Ugh) — i: ghar ne peers, vn 
- 22 8 — I. 
8 5 of 


— 


* N U * Yy Fm 

- © Ab: * 
* —— — nc - 
A I q as © 

e 5 — . 

OTE —ͤ—E— — 2 am 
0 7 
- 


— . — . ante. {Ae ogg ee Gs 4 1 
rn WTO IO n 5 mY *** \ i ESL dra, * 
N r p * N Mg * 3 * meg 
y ” - A : D Fa * * 3 


Kind o 9 nor arg any 15 ot of 515 . But i 


thoſe gapaciou cenn 
coalts),: the Pacific, Oggan, and others, the Quid. is My 


ii mation, riſing of falling with ver 


this,. ere 


- which f 


: +54 | 3 Y 8 Mo « 5 
- * 5 ; ” * 8 2 % 8 
f IE: 7 ; RI 
K +4; - * - 
* g * 7 2 KW 1 2.5 
; "v8 y 9 
. ON * J K 


beds of Water, the Atlantic Ce 


Y little ceſſatiasi and this 
h regular and detersginats periods : every f hauts and a 
oducing a change in the aſpa pf the ſhorzs. = 

x, fortnight; the-tides are e ne dee at 


ather times; and befde- this: alſo, at certain petiade ef the 
Near, they are yet more notorious ami extraqrditry. It is 


clear, therefore, that no principle in the Water itſelf is the 


capſe of theſe changes, fince it is ſubject to ſuch variety and 


incopſtant ſegularity; nor any pringiple in the globe of the 

5 earth, or its fituations 3 ſince theſe are not ſo. frequently. in- 
ume but. gradually and f 

Progre ſs. We muſt, therefore, 128 ſome more e diſtant eve; 3 

1. Ca among. the celeſtial bodies. 8 Nc 111 a 1 


teadily maintain their orderly 


The neateſt planet to our 1 ix: 5 moqy mn t 
but 3 ſmall body compared with it, yet has g | 
(always: Proportienate) effects, which are felt by the Whol 
dars 7 The ſold parts of the Blake. * aum 15 inſepa- 


throughout. the whals, Mk chat proportion of this. 72 
Aus to the ſhare of any oſig Part, is tog trifling for us 
to perceiye; but in the flu parts of the globe, the 805 is 

different; their. light .ugiqn is caſily ſeparable, as if every 


_ aton were independent. Here, therefore, we: may expect, 
ig Ww * power be e appearances will indicate it; 


and 


5 | ( "YL 9 55 f 
dh hoo ond in-conſequances the: moſtnl; iiDited met. 
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will, moment, ſuppoſe, that tlie whole: ſuperficies of 
the globe were covered with water; no iſlands, uo Capes; no 


en eee its cburſe. It would follow; that 


don was at any ſuppoledimeridian,” the body 

Ae e her attractive power and would thers— 
immediately ah Her. ſt | 
ſuence, I fu would draw a great body of water from all 
round aboutz and immediately beneath Her direct and vertical 


rays,” would be the very pein it of deepeſt water, the apex of 


the hill of water, ſo to term it. Wete the 'platier's '*coutſe 
here ſuddenly checked, thus ſituated would things continue. 
Admit it fo for the preſent: and ſurvey this globe. 'of water 
elſewhere; ” As we recede from where the r moon is yertical, 
toward thoſe parts of the globe to WBI ch the. 1s horizontal, 


{X\31% 10117 


we find affairs are totally different ; 3 for as © "increaſe, our 


diſtance from the ſeat. of "the moon, we decreaſe our depth of 
water; till being arrived at that part of the circumference of 
the globe (on the equator, or Fos of the 1 moon for the preſent 


time), 'where we ſee her very ob liquely,. ; ang at length quite 
horizontally, the water here, is ſhallow, and of leſs depth than 
it naturally would be : : in fact, it is low, Water. So far all. is 
eaſy, and requires little mental exertion to conceive. But 
we find alſp, that by continuing our prog. ls. round the globe 
(in the equatorial path of che moon always underſtood), the 
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water n gradually deepens ; ; and as we advance toward 


Ivor to. render bissel ep ecoppetcba ſpiiapas} iba; 


md pas it wereycom a heap 7: her in- 
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* e the fo pete * of water, we ſhould. view But he. 
nn a ſceel ; E ſay. ras we! ad vanxe to this point; wis Rn tHigh 
& — = aud anotlier heap of waters nn forming 
8 another :hnk: . 20 1 on 7 r 160917949050 Fr Sdelg $11 
' wer. of tire en the ſame, 
at all nit ſeeond higl tide could : never happen; 
| but finde this 1 increaſe out diſtance from 
the body of the. moon, we fee that its effects ovght tobe 
"Mug adi miniſhed, a % are hey: further from Her by tlie 
_ whole diameter of the glabe ; thęſe waters being therefofe leſs 
attracted CE any other, part of, this ſ uppoſed covering of water, 
they are by ſo qupch liahter; and leſs mtached ta the globe; 
A FL _- they. will therefore, in a ſenſe, recede from it, 0 125 as they 
. and all en tbem will pro ottidnably partake of 
=_ . « [ahe ſame incl W 22 endeayour to. affemble i in one body; j 
; hot. only as being. lefs attracted, than any which have con- 
ä tribute ted f 10 frm he Gl ft eh nige, but as following the na- 
105 courle of f Huids, d ene fee to W an . 
iba? 5 K 
N the won wa ds | round = . 2 in her bs 
1 / the natoralh at a es t 1 e toation of, this afftirx of 
waters; atick 4s by he 2 motion of the earth ſhe 
: ſeems Aly to go ik it, the” depth of. tide we have men- 
© | Hohed)reflarly atcdtiipanich Pg and, would always aQu- i 
WW. : ally appear fo to 0. et ir not checked by the following 5 
cafes eduſes (1. 9 thodgh- the waters feet Ber influence immediately, * 
70 ey raiſe have Witte tie tc affernble | in, and thoſe from i © 
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countries wheie the colts Ate: irregular, that irregularity has 


its influence; 5 and in rivers, or arts of the ſea, Which run far 


land, the kiine of. high water varies with circumſtances 
If tlie moott took no longer than the ſun to go roun the 
eärtkt daily, | the tides Wou d happ en every twelve hours ; 3; but 
3A: War day 18 lolige ger khan A bolar day, the interval be- 
tween the tides is Pied allo. 5 A lunar Hay is about he 
hours fitty minut = L 

The 9 50 of deeper 5 | bappeaing in Goa: 3 155 the 
month than 1 | others, Is becauſe the attractive influenee of 
the ſun 1 is at t * 
: reaſon of ſhallower tides at ſome times than at others, 1 is be- 
cauſe the influence of the ſun is to be ſubtrafted from that of 
the. f me Us, ſupf oſe the moon alone might raiſe 
the waters ken 5 5 and the ſun. t two feet; when theſe bodies 


y 2 


«CT 43:3 
_ are 11 conjunction, and their fore ces confequantly united, they 


ntay, together, raiſe | the waters twelve feet; on the contrary, 


ſuppoſe theſe bodies to be at rigbt angles with each other, it 

will follow that what one would raile, the other will depreſs, 

: and el ight feet will be the heig ht of the tide. 

45 f the moor is not 7; El. equidiſtant. from the _ {ber 
courſe not! "being a circle, but ſomewhat oval), ſhe his ſome- 
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ie ti times to be added to that of the moon; the | 
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times more 8 than. at, of othets;.0 7 * * F W 
the earth not being always ly "from. the. mens. 
PL luminary e more, po? ver than 1% nh : and the 

 * Perihelionagf our, planet being in zin winter 

3 expect the greateſt force from, h is Attr Qion.The > greateſt : 

ERR: .: happen about February (before the equi 103 ), and about 
November (after the . hut always dependent: on the 
neareſt diſtance of the moon. e e a e e e 
5 . The g reateſt tide we know, i is "that at the month of the river 
Mp Indus; where the water riſes. thirty, feet. What an object 


3 


3 


"for Mienunder, Who had nexer before ſeen. ſuch, a; pheng= 
menon ! but whoſe knowledge was limited. to the gentle, and 
almoſt motionleſs,” waters of the Mediterranean 1 no. wonder 
he thought the ſea deities were by ſome means offended; 

and endeavoured, by offerings and ſacrifices, | to avert impend- 
ing fury. | Suſpenſe, and awe, and curioſity, muſt have a8. 


tated the breaſt of this intrepid warrior, who, had he e endea- 


. vouredto'affigh 4 cäuſe for this event, had little needed to have | 
_ '  Gghed for other worlds to conquer, —ſince even his. preceptor 
Ariſtotle, was vexed to find it among things "beyond his 5 
knowledge, — The moſt remarkable tides are at Tonquin ; ; ; 
for here is but olie *ebb and one flow in twenty- four hours; 3 ? 
and twice in each month i is no tide, the water beir ng ſtag- 3 
"nant. Theſe appearances were ſolved. by Sir Iſaac Newton, i 
with great ſagacity, and by bim attributed to two tides on- 4 
tering from different quarters; of each of theſe. tides. two * 
come ſucceſhyely every day, two at one time greater ; J two at 25 
another NT: lol. * the two Ereater compoſe high tide ; 1 the 1 
ee e e, two 
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kv f knaller are the ebb ; Ha the balancing of theſe tides ac- | 


counts for the apparent; iniagval, 


- Though the tides ars tlie gteateſt inſtance of the muta- 


bility of water, yet otlbers are ſuſpected by curious obſervers; 
and could we contrive inſtruments ſufficiently accurate, we 
| ſhould probably diſcover' the ſame cauſes operating in a won- 
derful vatiety of effects. 1 ſhall juſt hint, it has been ſuſ- 
pected, that, the kind of madneſs which ariſes from an ac- 
cumvlation of water in the brain, follows pretty cloſely the 
phaſes of the moon; and as the ſubjects of it are uſually 
worſe at new, and full moon (the times of high tides), ſome 
have hinted that a kind of tide takes place | in the ſeat of the 
diſorder. . 1 | | 
We have another phenomenon in 1 extenſive oceans, which” 
does not appear in ſmaller bodies of water: 'I mean, the 


URGES, Which, in enormous waves, almoſt overwhelm the 


ſhores. Theſe are moſt frequent about the equator, and. 
ſeem to be occaſioned by the diurnal motion of the earth, 
which being moſt ſenſible in thoſe parts, has the greateſt 
effect on the reſtleſs deep. The motion of the globe is ſteady 


with regard to the terra firma. but the buoyant waves heing 


thrown forward by this motion, are impelled beyond their 
natural velocity, and in conſequence they exert a force upon 
the land, which contributes, in ſucceſſion of ages, to undermine. 
or overwhelm it. Being thrown forward i in one part, they are 
of courſe taken from ſome other; but this being contrary 
to their eſtabliſhed law of equality, as a fluid, they are per- 
petually ANNE to reſtore the Joſt equilibrium, atid 

5 N | _thar 


" : . 


1 . of Water, b i 
they become of great Rod, | F den theſe ſhor 
I no landing by boats, 11 5 little E h for ye! els. As 
There are many Points of alluſſon Which woraliſts a 
| ſuggeſted, in comparing the ocean to the human 6 mind: 
now elm. an d flatreri g/ ho tempęſtuous and ſtormy; ſuch is 
the ma n governed by tu % paſſions !—Or, would they depid a 
mier zraſping after farther, additions to. his uſeleſs ſtores, 


| they tell My. * all the rivers run into. the, ca, but the lea 1 18 


not Toll, — * The banks of a reſervgir,: or Wear of Water, are 
eaſily bb but who ſhall cloſe them? „The commencement, 


pl ſtrife is hike letting « out of water. Streams, ang brooks, 


and. rivers, enlarge 1 in extent and importapcę as they. proceed ; 
they gladden the thirſty, ſoil, they. refreſh. dhe .droapjng 
plantation, they furniſh. "beauty to every vegetableg Where 
they! flow life i 1s vigorops, and pleaſure abundat; they, 2 
indeed to deftroy,, but they really contribute to ingreaſ 5: 

_ though a. few , acres. might be recovered Were f, er r 
lated, who would accept the exchange ? . 

Such are the gifts of Providence 3 partial ills, perhaps but 


. general benefits : 1 ſtrikes us evidently i in the riyer, aud Would 


do in the ocean, but that the ocean 18 beyond oux:calcylation; ; 
Why ſtorms and tempeſts | dt that like rivers they. may. dg, much 


Bob. at little expence. "Such, is the appointment of him Who 


2 the wild Waves into peace, and controuls the gan! 
16 hitberte ſhalt thou. go. W no Further” 3 5 
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1 andlat ſmall intervals, b. 


00 falling altergately.! Tbeſe Sia, kinds of ſprings.are 


i ſuppo ed 40 118 triekled through. crevices, or channels, 


if the re ryoir be ſmall, or the duct B A be large, this 
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PLATE:L Repreſents th Co a Gap e as bay 
are uſually divided” into, (a): thoſs:which run contiuu- 
| ally, P 12 "6 "PERENNIAL 3..0r (2) thoſe which run only at 
12 times, 21. . \TEMPORARY-| 3) InTERMITTING SyrINGE, 
which flow and ſtop alternately; ſometimes very. frequently, 
regular inte intermiſſions. (4) Rxci-, 
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. ſuppoſed, to be ſituated in the ſame. ee wil 6 
i» {Fon ; SE MINER exhibined WP inden. 136% 


Ns. 1. 5 


1 Mbrenk have fallen on 7 r ; top, 3 are 4 


14 4 182 2 


ee Ay Fagld find a way, till at length, 'fertling 3 in 
wh baſon, or collection of water, they ate di ole: i 
a — OS form a ſpring}; it is evident, that ſo long & 
the water in this baſon riſes ſo high as B, it will furniſh the 
outlet A with a regular ſupply of water, and thus a ſpring 
may ariſe from the upper parts of any bill whatever: but 


ſpring may fail, or at leaſt be much antiek without 


111 petal . from rdins. i 
5 5 There | 


There is an odd el of ſuch ſprings ſometimes ob- 


ſerved bf, 
* + Te e Lat ares bye b SB during 


rain they are gathering waters, and chat it requires ſome 


time;for the; water-to.rife ſo high as B, & thay Probably, 


when the rain ceaſes, the reſervoir being full, may ifſue by 


its channel B. A. and laſt during: the dry weather ; but be 
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„d viding ue Nur here it is "evident, ge Fee 


water arrives at 'the level D K. ill ir file in de channel 8 


high enough to run beyond K, and when it riſes to that 
5 ee ik Will e continue, running through H * H to ok, J and i Io on 
ie E till it bas | drained the cav vity- * it) n ckal 


FF: it 0 vill then ceaſe of 
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would 


ey run in dry weather WWS ire dry in wet | 


of Tang Song 1 which - 


1 till the. water 8 1 I y Co, "bas again collected 
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5 * run. with much greater Ale and dlvvry whenever it 
received the waters of the intermitting ſpring, by means of 
the conduit H K M; and its times of abundance would an- 

fer to che petiods of the intermittin 4 . | 


No. 4. the Nici on which W riſes i in wells, Ee. : 
' which is always to that height, 8, which is equal to thge 
level of the water in the cavity: —the ſtream running from 
R to Q, and riſing from to 8, which is the utmoſt it 
will as (093, be ths, HEE, of we well P what 1 it 1 
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This property af: water to iſe to its "lai, 0 alſo, in ſome 
cireumſtances to empty itſelf, is explained by No. 5, where 
a bc d is ſuppoſed a veſſel containing water to the level eF, 
from the bottom of this veſſel iſſues a pipe of any form, 
as 8 51: the water rifing i in this pipe to g and h, will there 
run over, and riſe again to its original level ef, as ati; 
where it will again run over, and if the pipe i & be ſome- 
what longer than the depth c d e f, the water will run out 
at I, and will not ceaſe, till it has drawn the veſſel a4 c d 
dry to the very bottom. This principle affords an inſtru- | 
ment very uſeful in drawing off many kinds of fluid com- 
modities, called a /yphon ; if the ſyphon be inſerted into the 
veſſel above the bottom, it is evident it will draw off the 
upper parts of the fluid, and leave its ſediment, fenen es, 
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effect on the fluid element. Immediately beneath M 1, as 
at A, the waters appear aſſembled to the greateſt depth, [ 
and gradually become ſhallower as we advance to a, which | 
is the point of genuine depth of water; it being! here nei- 
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4 | hes Hevated nor Ape But as we greek to B, we 
find the water becoming lower, having loſt ſo much of its 


quantity as the depth at A exceeds its juſt proportion. If 
we take the other ſide of A to d, and ſo on to D, we firid 
the ſame occurrence, ſo that this entire hemiſphere, D A B, 
feels the influence of the planet, and contributes, more or 
leſs, to the aſſembling of the waters at A, In the other he- 
miſphere, BCD is an exact counterpart; for at the furtheſt 
: Poſſible diſtance from M 7, viz. C, the waters being light- 

eſt, are aſſembled, and here is high tide again : the points 
* c ring the true depth, nd B D low water. | | 


It is clean that is the rotation of the earch the ohj FITS 
will conſtantly appear to change its ſituation; . and alle, that 
the depth of water, as A, immediately beneath it, will ac- 


: company it: and the correſponding depth, as C, anſwer to 


: that ; always * the greateſt er distance. 


Iti is clear alſo, that let the path of the moon be where it may, 
whether in the equator (as in this figure), or north, or ſouth 
of the equator (as we know the moon varies even from the 
echptic 5), the water will afſemble in north or ſouth lati- 
tucde, in perfect obedience to its lunar directreſs. Theſe 
principles need no — to illuſtrate them. 


\ 
As the moon proceeds 3 in her monthly courſe round the mY 


ſhe muſt, in advancing from M 1, gradually quit her con- 
Junction wt S, and take the ſtation M 25 which is the firſt 
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| When the moon arrives at M 5 it is clear the attracts that 
part of the Waters © furtheſt from 8, and therefore leſs at- 
tracted by him; ; conſequently ſo much lighter, anc by ſo 
m ch more eabily Fielding to ef impulſe. An the other 
ſphere, the fame occurs at A; ' theſe waters, of their 
ch, but this heig ch ai 
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2 altered its appearance; ſo that its briginal co 


is now: ta be inferred, and gathered eee Aged 


alſo). from: circumſtances vvhicti occur but feldom, from facts 
collected with much care e and ſedulity, or ſought with eager- 
neſs and haz ard, wherever ſome: chaſm ſeerns to hint a pro- 
bability of ſhewing nature free from thoſe diſguiſes which are 


her cuſtomary attire. On the ſurface of our globe, what 
works, what undertakings, are in perpetual: progreſs; from... 


propoſition and commencement, to completion; from: com- 
pletion, to ruin and decay. It is true every animal is bythim- 


ſelf diminutive; yet the united, or the ſuceeſſive efforts, of 


animals, produce no trivial effects in the appearance of their 
general mother. Some dwell deep in dens; ſome burrow ſu- 
perficially, ſome excavate the very rocks ; all while they live, 
conſume part of her productions; when they die, they yield 
a ſomewhat which furniſhes : freſh productions for ſucdeſſors. 
What has been the conſtant employment of man (eſpecially) 
during ſo many ages? to till the ground; to increaſe the no- 
bler ſpecies of vegetables for his own uſe, or pleaſure, or that 
of the animals he has ſubdued to his larviees:: hence barren 
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| lized the very ſands ; hence woods of various natures planted, 


* hence rivers. e hence canals created, hence- waters 


collected in ſome places, drained in others; here he wants 
pools, 1 forbids marſhes ; here he deepens | a haven, 
epels the ſea, and -reftrains it by a dyke— 


in hn bi of day. 


_ gular, and ſo 


ys needs only the uſe of ordinary obſervation. 
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But there are yet more potent piineiples, which "I at 4 . 
e more than all the ſucceſſive efforts of mankind, and 
—— with unabated vigour, with inceſſant aſſiduity, en- 


gage punctually in their employment; no chan ge of object, 


no diverſity of opinion, no attention to other concerns, divert 
them from their uſual occupation: ſuch are the elements we 
have already tteated on, Alx and WATER, Every ſtream of 


air which ſweeps over the ſurface of the earth, carries with 
it much which is not ſtrong enough to reſiſt its force is 


there a ſtraggling atom of earth? it is whirled away, now 


here, now there; this ſpot i 18 deprived of it, that-it augments, 


and trifling as this may appear, the perpetual repetition 
of it has great effect: producing barrenneſs where was 


fertility, and fertility where was barrenneſs. Nor is this. 


all; for the air, by the conſtant operation of vapours, 


theſe 


1 rains, , 9 e by the agency of 


What a es of the face of nature around ſome opulent 5 
metropolis 41 "The en of the earth a are 5-76 for * 


C Mondo are > occurrences 110 Fe i — 
conſtant, that to convince ourſelves wt their 
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3 theſe ene pid e to elf As inte be te-. 
dious. Who has not on after'a kedvy'! rain, the very furkabe 
of the upper grounds tohveyedito the lower? evident in ſtreams 

: running over its ſtirface; in the diſe oloured water of ditehes, . 
of brool f rivers; TR ſame event occurs” even 'on the 


* 


mot nta tops, which: by repeated rains are gradually dimi- 
niſned. If theſe ſcarcec noticed cauſes pro. 


oduce in time ſuch 


extraordinary effects, e cannot but attribute yet greater 
powers to the's raters ob che Tea, whoſe reſtleſs agitation opens 
or fills; deepens or "allows? gulphs," bays, © havens, Ports, 
wherever it has admiſſion, WR it is ſaid,” theſe cauſes are ſu- 
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pe tial, er? n exatiirie beneath their „ is 


en 


EE T4 


to their * 5 in the | lhe: © Under eh embäraff- | 
ments, how ſhall we diſtinguiſh elementary earth? Or. 1 is 
there, or ,was there ever, ,one fimple earth, the parent of all 
others, whoſe abundant. principles furniſhed thoſe varieties 
which now. Perplex us? Rocks are earth, equally with ſand 
or clay; " yet” the obdurate Alps of granite, ſeem little al- 
lied to the crumbling duſt of the land- pit: : and who will ſupe 
poſe 1 mines ; of metals, gold, filver, lead, tin, &c. not to men- 
tion falt, coals, ſlate, and N K others, who will ſuppoſe 
theſe to be merely ſeparations from any original parent? And 
to which, among thoſe We are acquainted with, ſhall'we at- 


XI. 1 5 D tribute 
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ttibutg patriarchal e wat in labour laſt 40656: 
- amine this queſtion; cloſely: could we ſolve its ſmall would, | 
de the adyantage; and probability ſeems the utmoſt extent of * 
1 our reſearehes. To me it ſeer s probable, that earths of NA 
tions kinds were originally appointed: to compoſe the habita- 
tion of man: but the earth to which he ever Was, and ever. will 
be, under the greateſt” obligation, is that Which Furgiſhes, 
| vegetables with proper. ſupport: which opens the enfold- 
eg feed, nourithes. the tender germ, ſupports the. riſing Plant, 
andꝛnd matures the. important product, whether 1 ny: © or 

3 uſeful, whether for nutrition or for convenience. 8 
Chymiſts, indeed, diſtribute earths ! into ſeveral claſſes, ac⸗ 
- wing to fuch- of their properties a they are acquainted | 
Vith; and it.muſt be owned that this diſtribution bas many | 
a dvantages; but it . not eaſy to ſey Which of theſe clafſes is 
EO (naturally) ſimple an d pure earth; ſince, when ſubmitted to 
By 7 | the teſt, they furniſh a, variety which | proves. they are compo- 
| fitions: and this variety conſiſts, pot only of different earths, 
but of other elements; of air, 882 water, wo, Fg 5 PRE. not 

alſo of fire? | 

The moſt frriking property of at earths i is, that they are 
| capable of vitrification: that being ſubmitted to various degrees "ik 
. fire (fome of Which are highly intenſe) they nquefy, and ele 
© + un into a kind of glaſs, more or leſs tranſj arent, more or nal 
1 : | . leſs hard, of various colours, and. ſo on. "ks has induced 
=>: ſome perſons to imagine, that the whole earth was once a 
5 fluid of burying matter, not unlike glaſs ; which, as it cool- 
ed, became a t leng th fit 12 the rekdence of animal ad vege- 
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e lifes it is bas Ps 8 it rat a * time in 1 | 
—and it continues cooling ſtill :—when (according to this 
| hypotheſis) * ſhall be 4m” . ſhall the. Oy Sonfagra- | 
tion enſue? 


This may land 1 a ane of hats creative powers bs hu- 
man imagination: Earth is vitrifiable, therefore it has been 


vitrified hen it was vitrified, no one doubts it was a ſeat 
of heat and fire right, ſays another, it was therefore a co- 
met; comets are ſeats of heat and fire: granted, is the reply, 
if you admit that both comets and planets, but planets eſpe- 
cially, were formerly parts of the ſolar luminary, that origin 
of heat and fire. Such is mankind! O that ſome happy ge- 
nius could tell us, by calculation, at what period the next comet 
ſhall graze the ſolar ſurface, end ſtrike off freſh planets to 
join the revolving. chorus! who would not wiſh to live when 8 
that encounter happens! who would not wiſh to riſque a ſitur 
ation on that heavenly metlenger, which ſhall thus ſhock 
worlds into being! But alas! no mortal has hitherto been 
favoured with the ſight and, ere its next return, mortality 
Hall be ſwallowed up of life! „ 

VIrIETIABLR EARTR . many « conveniences and 
elegancies to mankind ; ſince the articles made of glaſs, to 
name no other, are now numerous among us. But ſome 
kinds of earth, by being ſubmitted to the action of fire, be- 
come merely a kind of crumbling powder, and theſe are 
| termed CALCAREOUS : : ſuch are chalks, lime-ſtones, and even 
marble. Gypsxovs EARTH forms plaſter of Paris; and has 
the ſingular Property, after it has been burnt to a powder 
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- From = 4/ WT oh 3 of e a kid's of a. 
8 again, by the addition of Water, and of ſwe ling 
ceircumſtance not, as I. recollect, belonging to any other fab= 
ſſtance. This renders ! it extremely convenient to form caſts 
5 moulds, Sc. as hereby it inſinuates itſelf exactly into every 
_  GFEVICEz +: becomes an accurate counterpart of the. mould. 


which holds it. MacnegsIan EARTH is diſting 


ſeveral properties ; this earth is ſeldom (naturally) ſeen by ittelf, | 
but is uſually obtained by ſeparation; from others. AnGII- 


LACEOUS: Earrn,: or CLA x, ſeems coming nearer to that 


which furniſhes vegetables with ſupport: :. and: yet pure clay 


has few fertilizing principles to boaſt of, nor do we ever find, 
in ſuch pits as have been opened, that any kind of verdure 


covers them, till a proper time has elapſed, and they have 
acquired a ſomewhat of which before they were deſtitute. 
It is not improbable, that all the ſoil in the world wits 
Which we are acquainted, has in a ſimilar manner acquired a 


ſomewhat of which at one time it was deſtitute. / It is in vaiu 


to refer to any period beyond the flood, as furniſhing an ori- 
ginal and native vegetable earth; but 1 it ſeems likely that, ſubſe- 


quent to that terrible convulſion of nature, the trees and 
plants, their leaves, the more tender kinds of graſs, &c. rot⸗ 
ted into a pulp and dried by degrees. We are not under the 


neceſſity of ſuppoſing every ſpot was utterly deſtroyed, none 


of its properties, or even of its productions remaining; but 


conſulting probability, we muſt admit, that as now, ſo alſo 


then, the ſpoils of former vegetables became the ſupport of 


e their e and this ſeems the true origin of the moſt fer- 


i it 5 - tile 


2 


— 
"% ator. * 


ys ac 2; RRR * 4 n * a5 4 2 Y 8 * 8 W 1 * * . a ated.” i — a 
n N N n WWW FIR N A WM OOTY Iv * „ ˙ eee Ee ord ee V 
8 N * * K. n OT 19 5 n e 8 9 * * * * rv A EE J N I 
. 4 r * 's 1 * N nd be Sea > UNS 2289 2 * . N & 
s Po] $0079 * N nnn * . LY LY 5 
Y N - 4 8 . . 
* F xt < $ 1 Fo 5 ; 
NE : 7 
a - 1 
% Py - 
| 
* . 
, 6. L 
* 
— 
” 


/ 


tle «lll trop: ſails the, moſt fell ET en aſſiſtance 
and art. Such we find in regions, where, the human foot 
has neyer trod; Where, during a long lapſe of time, decaying 
verdure has accumulated, and: enriched. at its deceaſc the earth 
which ſupported. its life., Here reigns. excelhve luxuriance, 
and ſuperabundance of vegetation, plant upon plant; below 
impenetrable, without the aſſiſtance of 3 hatchet, to open 
2 paſſage, and riſing over head to the very tops of the talleſt : 
trees. Ha canopy ſo matted together and inter woven, as to ex- 
| elude the light of the ſun; aud however cleared away at bot⸗ 
tom, yet upheld by mutual ſupport. at ;fop. his ſoil is 
ſo rich, as to require impoyeriſhing ; ; and the planter knows, 
that unleſs he mixes a proper Proportion. of ſand with the 
earth. he cultivates, his corn, &. wil. ſhoot rapidly into 
height, become rank, and ſpend, in appearance, that ſpi- 
rit and ſtrength, which ſhould be its richneſs and value. 
The very graſs here, riſes to the height * man, and muſt 
often be burnt to retard vegetation. 125 

From what has been faid, it ſeems to Hills; that elemen- 
tary earth is not now within our power : : we find indeed, 
earths of various ſorts, each valuable i in its place, and all ne- 
ceſſary to a complete union and combinatic h. Some we find 
rich, almoſt unctuous, others ſteril, dry, ard, and intracta- 
ble. Some united into immenſe maſſes, ſolid and ponderous ; 3 
others i in ſmall grains, and almoſt atoms, the duſt of the 
earth! Some we find barren, others fertile, —ſhall we enquire 
Upon what principles then depends fertility ? and how . is 


earth concerned i in promoting 1 it ? 
Ts That 
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27 * 0 
3 rth ha * hate b. the ed * ges 1 
| ann ems at firſt fig t*eviderit, from the earth Fielded by all ye 
I Setables (more or. leſs): upon reduction to their pPrinti- 
ples:—but this ſeems on the other hand contradicted n 
Perience, which Alerts, that the earth wherein“ vegetables 
grow, loſes nothing of its Weicht or bulk; 1 in a coürſe of | 
years; ' but 1 Tf alk as it was when firſt-it t received” the ſeed, 
1⁰ much undiminithed” it continues. This 15 apparent to a 
85 'nicety in the 'oranigeries'abroad, Where each tree being plant- 
. eli in a diſtit niet box, ” the increaſe”of earth (by depoſit tion ane 
decompoſition n of "ths fallen leaves of theſe trees) would be 
Evident; as alſo its deckeaſe, i the plant abſorbed it. But it 
ſhould ſeem, t at Wes wances made for lofs by duft, Kc. 
4 blown from ; 8 furfa th e Great Bourbon irſelf, though, 


S 


t 
three : hundred 3 Years os not dimipiſhed' the earth it Was 


5 L | iz # 1 221 2 4 
planted, in 18441 Sa | J FE +a 
” I B# L414 425118 23 
The Tepeated: fps of leaves, footy”? and ſeeds, 


with Which the trees are annually arrayed, and which they 
afterward caſf'c off; together with the perpetual diffi ipations of 
the fap, w \ hoſe 'frelhneſs we experience, not only in' foreſts, 
but even in A ; timber-yard, and for a conſiderable time after 
wood has been n felled ; are ſuch conſumptions, as would ex- 
hauſt the. earth in time, were they furmſhed from her own 
ſubſtance. If the repeated loppings of thickets and foreſts, 
were to be all thrown. together for ſome ages, they would 
form piles as. high. as the mountains themſelves, on which 
they were cut; and if the earth either produced the woods, 


N pouriſhed them. from her own bowels, theſe would be all 
; conſumed 
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 confartier by degrees. The een by belag n 

undermined and wuſted by the proceſs of ſo many deep roots, 

would be infenfibly dimidiſhed. Their evacuations would 

fink chem ftot age tb age, and the ſmaller eminences would 
have beer laid level with the plains long ago. 

The earth; whick- nouriſhes our foreſts, ſuſtains no Gi 

fipation' 'of its Abflance, but continues undiminiſhed, like 221 

earth in the bon bales 


ef an Statige-tree.” - 
. 1 70 the orange⸗ tree has acquired ülgdersbie acceſſions 


bf growtii ? and has likewiſe produced leaves and fruit repeat- g 
ay; The Have. weight propottionable to their fubſtance ; : þ 
from Hence then do they receive it, ſince the earth conti- A 
nues as heavy a as it Was at firſt? The materials of theſe = 
growths mauſt be imparted from other ſources.” . __ 
This fact has, 4 in other inſtances, been accurately inveſtigat- . 1 
ed; the earth previouſly weighed to a graiu, and every pre- if 
caution taken: the iffue has uniformly been the fame. We i 
conclude, therefore, that earth only furniſhes a convenient It 
and neceſſary channel, or means of conveyance, to thoſe prin- q 
ciples which promote vegetation We ſee, every day, many * 
kinds of flowers, eſpecially bulbous-rooted flowers, with- i 
out the afliſtance of earth, but merely as nouriſhed by water, 1 
in thoſe glaſſes which decorate our mantle- pieces; we ſee 1 
them daily flouriſh in every variety of tint and colour; nor | i 
perhaps has it eſcaped the notice of my auditory, that many [| 
family eſculents (onions, for inftance, eſpecially) will ſprout 1 | 
and grow while hung up, free from every ſuppoſable commu- 1 
nication or contact with earth. We have here appealed to 1 j | 
MN. 5 3B EY ſubjects 1 


babies with which we are famil * and Aving origi- 
_ pally grown in earth, may ſeem. to to require 0 
with that element, as moſt natural, 6g moſt neeeſſary: but 
it is with great probability ſuppoſed, that many, vegetables 
; growing in the ſea, whoſe. leaves appear and ſwim on its ſur- 
face,. have, never been attached to earth, but may, be. Fonſider- 


ed as germinating and creaſing in Water on K Ai it is ſaid, 
that the ſced of ſuch plants may fall to the b bottom, and there 
firſt un folding, may origtnate from. the earth, and; afterwards 


he torn from it by. currents of Water, we grant it may; Jet if 
theſe ue from, thi i apple wigs of Fink on 555 | 


3 en ns „ Na being pray 
| ſhoot, out. roots and KN in water; but 
culty ſuch a ſprig. can; be 2 1 water tocits ative 
bed, with any ee ; it is ſeldom ſuch plants ſurvive the 
change. Upon the whole we may, without. injuſtice, conſider 
earth as furniſhing, (1.) a proper bed | wherein plants, &c. are 
2 depoſited; (2.) heat and warmth in due proportion for main- tl 
taining the lite committed to its care; (3.) a regular dravght Cc 
of thoſe nutritive juices which it receives from other quarters: 
» (1.) The texture of earth wherein vegetation. flouriſbes, is 
ee, ſtrong and hard, as to forbid the penetration of the ad 
roots, and their ſmaller fibres: nor ſo: looſę and duſty, as to of 
part with ſuch robts by the agitation of gentle breezes ; not m 
iff 1 Wea nor — like ſand; but of a due conſiſt- no 
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 *- (heb, and, as y call TY dane 650 There are ſoils ſo 
cold in themſelves, that labour is loſt in attempting to ame- 
| liorate'theni;z—theſe are conſequently diſpoſed to barrenneſs: 

others are naturally warm. But in another ſenſe the earth is 
warm, as it teceives atid holds, for ſome time, the ardent beams 
of the ſun, and theſe it diſtributes as -occafion requires; regu- 
larly, conſtantly, probably frugally, but certainly effeQually, 

and without reluctance. Were all the heat of the ſun at once 
imbibedby a plant, it would parch and conſume it; or if it 
ſurvived, when the ſtock was exhauſted, 'what penury would 
follow! But the earth, gradually warmed by the ſolar beams, 
imbibes them; and when the ſun is withdrawn during night, 

yet maintains warmth around its plants till the ſun returns: 

and this kind office i it continues, till the plants, having reached 
maturity, fulfil the reaper's hope. (3.) On much the ſame 
principle, the diſtribution of rain, &c. by the earth is benefis 

| tial: 4 flood of rain does much leſs ſervice than if it were gen- 
tle, becauſe it runs off the earth ſoon, rolling ſuperficially 
over it: whereas gentle rain gradually fi ſinks to a proper depth 

| in the ground, rendering i it a kind of reſervoir, from whence 
the plants, by. their yoo may draw ſufficient moiſture for a 


conſiderable time. | 


Sf LE „ 


has fas, —— 2 50 ablorvad; 72 Y as it affords. a kindly= 
adapted medium and paſſage to thoſe principles of vegetation, 
of which itſelf furniſhes but a diminutive ſhare ;—every ele- 
ment, perhaps, partakes in the formation of a vegetable; air is 


Notorious, water is very abundant, earth has ſome ſhare; and 
without 


—— 2 2 2 1 _ 0 ** — Pp — 8 
r . £4 S, 1 _ a. — — 9 4 ey nt 4 
- * 27 4s — — — — .* S * 3 7 * yt — . — — — — 
4 C 2 doe a 3 8 eren $97 3 SAS — k > * * — 3 W — 7 8 y 4 1 N - . — a Fee . —— — 
* S 2 _ * : £2 SA ci . « . r 22 
. * 4 - . © % pw — * . — 2 * Mi — d A _ 2 - __ KN — — 8 — = > 
* . * bs 'S * — \ 1 . 3 1 — 1 . — 
— — ng — — heed — * . — - k * % v: * e 4 a, * 70 P _ | 
— — — — N — 2 ip rt — _— — — — — ns = — — <4 —_— 2 — — 4. wo * C =" n 1 q 
A . - . — — — „** — _ ” = — — — = * - <4 E _ 5. PERS by _ - \ l 
een — _ $ « — — + — I 12. 4 ” - by : : S 2 — nog nt 7 Gr ; 2 * 2 8 - a PEAT 5 
5 — . 4 _ — A * 2 — = — — IJ > 4 -— + — * 2 = 5 * = 2 =_ = — 
. area 2 — . » __ _ , — ä * 8 — I LE RUA 17 « l ** on — — 2 — — 
r rr e 3 — CIR Y a * k * — ; ” — — — 2 N _ 
2 N . p 8 * — MR <4 N a. by —_— 
Os” 2 0 _ 2 , 4 1 RES fn), "> - * e & * — CT" 3; . Tn. 7 5 
> r l 2 


* — 
* — 
— — 
— — — 
— * 
mY — 
Mb he ns 


— — — 2 
— 2 — 
5 


b * * 7 * 
„ 4.x = 6 3 — by 2 
24 — 22 — 
— — ä — — 
a 2 N r 
8 * 4 —— — e 
_—_— 


th. 
* - 3 
= 


ripen of be 1 1 6 18 e 1 << ws tens g pl 


3 Sa . characters, and qualities: the lofty tree and the beau. 
: ctÿeous flower, the ſturdy oak and the Logon Pit but. we ve 


8 1 


* 3 ſeldom reflect on the near alliance: between een them g aud 9 


ſelves. IL. Was perhaps. wrong in fa ing. « our g — obli par 


gations are to that! earth which een, 098 


ought I. not rather o Wh ſaid, that earth wh b com les 


2 POLES 


ones! which, in n 


a 


„„ 22 77.08 


1 glows. on. the cheek, exalted beyond the, capabilizy, of flowers 


FA. 


7 bo 1 5 fections mild, adorn, this. exaltation, - What 


: 


were lovelineſs only regarded: but if ſocial mann ers, 7 


as, not. eart 


6 1# 7 


l 3 N bY 12 


depth of thought, of reſearch, . of under | din 4s co med 

4 with! a little earth, in Wes is, the HEY tree; the { arch oak, 
lat earth of 1 it elf cn 
produce ho plant, can 2 Ms not a a blade de of graſs; 35 barren; an 

vacant alone, but the means of production and ſupp port to all 

things ; ; and, When commiſſioned,” it becomes the "refidence 

eeuven of thought and intelligence.” * 

. and Skill can do! But though we do right te admire 

theſe effects, we may rehſdhably lope to | behold infinitely 

: greater wonders, when this clothing of earth ſhall quit us; 

when we ſhall return to earth what for a little while we had 


>. - borrowed; and when the clay, whoſe medium! is now necefſary 


3 


= We e eee the earth hy 60G. Nets 0e 


kind exhibits, Sen wt 5 we | 


: boalt of? Or, when conſtancy and courage, genius 00 Ki 


ee what ſupreme Power | 


to communicate. our ideas, our ſentiments, our' conceptions, 
J | #3 tene e tao. t L 5 . 1 hq * a be "ſhall 


kits. © 


/ 


; that be "SINE no longer worthy our at for, doch 
wonderfully wrought and formed, replete with contrivance 
and ingenuity, aduated by, and actuating a thouſand ſprings, 
all aſtoniſhing-in their conſtruction, in their effects, in their 
compoſition, in their ſympathy, and i in their union, yet this 
fabric ſhall be diſſolved, and earth return to earth, and duſt 
to duſt.— What! ſhall this compoſition, 72 terreſtrial maſ- 
ter- piece of the Divine Workman, omniſcient in wiſdom, 
ſhall it be loſt, be deemed unworthy. admiſſiom among bis 
ſuperior exertions of ſkill? No l. it ſhall, be. purified, by diſſo- 
lution, then be, adorned. with ſplendor, be ſurrounded with 
glory, be ennobled with dignity, and then, earth earth ſhall 
be honoured among the moſt, honourable: works .of Deity, 
and perhaps, be remarked by admiring angels, as a transforma- 
tion. once unthovght « of, unlooked for, and HF, beheld with 


ſurpaſſing. «Ropiſhment, and joyful e 2 


eee. 
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wt n 5 5 . 110 agen 1-41 Ad. e No eie 
RE is nothing more eule . an to confeſs igno- 
rance with a good graces how often de ve ſes hints, 
Po Meri and even fflrugs and gtimaces, employed to palliate 
or diſguiſe the ablerice of iodine information?! "andthis too, 


ot! födjects beyond tlie pers of humanity, where accurate 


eee is "little/t6 be expected. There are many things 
while ufes we enjoy, y, but their cauſes are hidden; we receive 
from their ſervices rang benefits, bat the manner in which 


we receive them, or their mode of action, is ſecret— this ſe- 
creſy ariſes from various reaſons; either they require for in- 
veſtigation a length of time which exceeds the uſual limits of 


human life, or at leaſt exceeds that proportion of time and 


ſtudy which prudence permits individuals to beſtow,—or they 
are attended with difficulties, or with danger. Who can 
juſtly expect that mankind ſhould ever fathom the ocean, and 
explore its receſſes? ſhould. diſcover, all its inhabitants, 
their abodes, their manners, their properties, their connec- 
tions ?—Till man becomes an aquatic, very limited knowledge 
of theſe muſt content him. With equal, with perhaps ſupe- 

| N e „ Mor 


— ann > 
r — 2 
—— — Y 


— om, — 
— —— RY * 


— — 


n 3%. 


2" Ys 


3 =o - * — angry eo, — 


TRE os 


2 — 

9 os 1 * * 
n © 
ae br, 3M 


7 
* 


JJCSCSCCCCCFFPÿ FTU! ᷣͤ K 
0 I 2 7 W - © . >» 
+ AY 


Mg: 


ä —— CL pee — — —— —— — — e * rr 5 t pa N 7 
. * — R | 4 AR 0 5 . * — ” : S644 
* „ ; Es os 2 9 MED et ha BE Kan | 


A pore 9 3 e 
r RES * * N . EE] * 
<A. do ts "ART . — - 1 7 
* © VF.” * C es 
I D : 


. Ae, ye enter on a of the element 
d. us, is neceſſary to, our 


FIRE. dE 1s trye, e fire is 128 557 1 
exiſtence; baniſh i it we die: on the other hand, collect it, too 
much overwhelms us with 'deftrudtion :, :, and yet, when we 


aſk what 1 1s fire, who can com letdly anſwer the queſtion ? F 


0 Mall not pre feſs to! know, Phat Probably - never was, nor 
ever will be Known; but hs out £1" HY A diſplay of 


profound and recondite knowledgi * thalf offer a few ſimple 
remarks, Ms pure From” hy) * : vader conſi- 
deration. 3 een 3 8 
I beg you, in the firſt place: to Alb from your ideas of 
this element, What in "rekity mak es no part of it; fuel is not 
fire: the coals burning i in a grate, a arg © confumed by fire, and 
| they afford ſuſtenancs to fires; bur. it 'is. highly ; 1mproper to 
ſay, a element confunies itself. or  Tultdins itſelf. — Our food N 
is not ourſelves, though it is the means of ſupport and pro- 
longation of life. Nor 1s the hh Ehr, which, uſually attends fire, 
any part of the element itſelf; : on the contrary, it may 
juſtly be ſoſpected, that intenſe ligbt cut as we may con- 
ceive, but not ſupport): thould rather deſtroy fire We ſhall 
. hereafter ſee clearly, | that the firſt of . theſe poſitions 1 is true. I. 
ſhall at preſent only explain the ſecond. If we can prove that 
light is not fire; 3 1 a we. may be 4 aſſert that fire is 
not light. os : \ 
The firſt inſtance of the ſeparate chifitenice of light is in 
the lunar rays; which, at full moon, are, as we well know, 
abundant, ſufficient for the purpoſes of life; they are 
clear, and not without activity; yet, when condenſed by a 
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| piling glaſs,” hve bass e 

| extremely. bright and yivid, "they « excite no. heat, they 95 16 

in the leaſt Taile t t ie liquor in the thermometer, —-Reaſon. a 
little upon this „tlie m oft {enfible 'inft rument - human {kill 
can deviſe, —which i 19 affected by the breath, by the approach - 


ray from ray, or tte eig diſtance and interval between 
N the reflected rays, but no change in any one ray, conſidered 0 
in itſelf: . follows, that es . the fun ae. Abe, and 

not V | 


we anſwer, many eyery mountain - top bears evidence of 


J Tenerife, a mountain by itſelf, on an inland. Below, are ſul- 


here the lighteſt clothing i is thought too heavy ; cool grots, 
and. ſhady retreats, are here the only enjoyment of life: but 

N aſcend the mountain, the air becomes temperate, then cool, 

| then, cold, ſharp, froſty, ſevere —Here all is winter; here 
| dyell eternal ſnows ; z yet how abundant 18 light! 3 Still more 

; I, emarkable. are the tops of the Andes, of the Cordilleras (in 
South America) 3 for thele mountains are ſufficiently large to 
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of the band, by the moſt ſubtl tle. Yapour, yet remains unaffect- 


1 L 


ed by. a condenſation of the lunar rays. Rays from the moon 


. — 


axe merely reflections of rays, from, the ſun; there i is no ſup- 
poſable quality i in the moon to alter or change their/ proper- 
ties; all it can do 18, by che ſPhericity of its ſurface, to 


diverge and expand them; which is . merely a ſeparating 


PO 


S » 2 
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i inquired, whether, on our own. u tefraqueous . 
there be places where light abounds f in regions of cold! 


this; but it is (eſpecially) demonſtrated on the ſummits of 


exceeding Highly elevated mountains. We inſtance, the Peak 


; 1 
try expoſures and exceſſiʒ ive heats; here t t e labourer faints, 


afford 


| 4 2 4 ſpacious ene Ad | ls 
8 ity, ever blue, ever bright; no cloud riſes to this elevation, 


nor-ever obſcures the ſplendour of refülgent day; never mo- 


E el the exceſſive heat? Oh, nol the warmeſt furs, the 
moſt folid clothing, the winter dreſſes of polar climates, fail 


; here, and' eee cold pierces the very bones. Here, if any 


one dies, the body remains i kite, embalnied” by perpetual 
cold; it ſuffers no change, becauſe the alternation of warmth 


is unknown: and of thoſe ho pafs theſe ridges of mountain 


upon mountain, without paying their lives for the journey, 5 


many are maimed; they loſe their fingers, their toes, or 
other extremities, whoſe diſtance from the fountain of life 
| ſubjeRs' them to a diminution of vital heat. 

Etna, you knotv, is a volcano' replete with the Gabriele 
of fire 3 bet high on tna ever reign perpetual ſnows. After 
this, it is little to mention that à Friend of mine, in paſfi ing the 
Pyrenees, experienced the air penetrate him through and 


7 * 


through : * no defence could prevent „ - ql bane 


It js not without heſitation, I introduce the mention of 


phoſphoric bodies, which are well known to ſhine in the dark; 
ſome of them, by their qualities. ſeem pretty much impreg- 


nated with fire, united with light: : but there are others, 


which have no ſenſible property of fire, but ſeem merely 
lucent. Such is the Bolognian ſtone, and other Marcaf tes, 


which, covered over with their own duſt, and put into a fire, 


afterwards, retain the property of fhining in the dark. The 
duft of thee ſtones, ſo prepared, if ſprinkled on linen, woollen, 
Kc. ſhines and ſparkles 1 in every form, according to the plea- 
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in any manner 4 5 ever My 1 A 
What! 18 more extraordinary. fo one Co theſe Tri go 
pared, loſe. its virtue by injudicious. expoſure, yet (after a 
 _ long time), on being laid in the ſolar beams for a few hours, 
1 ſhine afreſh. Shall we. ſay it imbibes a qua tity of 
= ſolar beams, Which 3 it ſtrongly retains, and viſibly emits; when 
in the dark ? j. e. in the datk they become viſible by contraſt; 


perhaps the ſtone i is always either imbibing or emitting them 3 


* 


but the firſt we cannot expect to * nor the cler, unleſs 
all other i be excluded. „ 

There are many natural phoſphoric ſubſtances which ; 

in the dark; ſuch. we may conſider. glow- worms, rotten 


riety of others; aud indeed it is found, that from almoſt all 

ſubſtances, animal and vegetable, the principles of phoſ 
pPyhoric light may be extracted: fo univerſally is this fluid im- 
= parted, one would Ving it a acer, e in their 
= _ exiſtence and vitality. 8 4 

It 1 is time now to inquire, whether Ris, is ever Bond * 

rate from light? Fi ire is never found alone, 10 as that we 
ſhould be able 'to 7A this! is a lump, or a drop of fire ; but 
always combined with ſome other ba iy. Melted metals, 
1 ſuch as lead, &c. are doubtleſs held i in fuſion by fire; ; but 
_ melted metals do not ſhine ; ſhining, then, i. e. light, is no 
E conſtant Property of fire; but. though its cuſtomary compa- 
nion, in this inſtance, deſerts it. Other bodies, -i in a ſtate of 


Fuſion, agree with: this experiment x the maſh falid 3 ice, ſubmit- 
ted 


corrupting: fleſh, fiſh, &c. Art has compoſed a va- 


| ted t to 7," Ws 5 97 8. Kick thetefark © contains 


fre; increaſe this quantity: of fire, heat the 1 water, boil * T 

5 boiling water does not ſhine: here again fre is withour light. 
It will be granted, there i is lefs fire in water in its natural 
ſtate, than when boiling, as. there is more than in frozen 


water. This may ſuggeſt the manner how another fluid (tbe 
air) is affected by fire, I. e. that it always holds a certain 


quantity, elſe it would perhaps be frozen, but not enough to 
render its preſence viſible; and even when, by great heat, air 
may be ſaid to boil, its motion is very evident by its tremu- 
lous effect upon the paſſing rays of light; but it does not 
ſhine: and we know that a room may be rendered extremely 


hot even to ſuffocation, and far beyond the degree of heat 
fatal to life, yet the air in that room ſhall manifeſt no incli- 
nation toward ſhining; 'nor if we ſuppoſe a ſpectator to exa- 
mine it, would he ſee any difference in that air n 


to diſtinguiſh that i it was replete with fire. 


As the atmoſphere may” hold a greater quantity of Ge or 
the fire it contains may be more active, and agitated at one 


time than at another, ſo it may become ſenſible by its heat; I 


fay, it may affect us with a ſenſation, which we call heat. 


Heat and cold are relative ſenſations; what at one time ſeems 


hot, at another time ſeems cold, according to the tempera- 


ture of the perſon who Judges: heat therefore is the effect of 
the preſence of fire, as experienced by us. We are our own 
thermometers, and judge very accurately of ſuch effects. 

If the dir were always ſtill, motionleſs, and quiet, we 


ſhould never diſcern its preſence, ſhould never know whether 
we 


"RAR 
4 J 


<< 
BT, 


we were ſyrrou poſſibl 
we Should. never ſuf 2 the : "but When air. is. ſet in 
mation, we are well aſſured of 3 its exiſtence, though Zaviible. = 
On, when water, is equally diſtributed and ſuſpended. i in the 
Lr around us, We are rotally ; ignorant of its ſituation; nor till 
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it becomes viſible 3 in vapours, miſts or clouds, does it come 


under the cognizance of our {enſes, and afford proof of its 
4 ſuſſ en 
che miniſters of informa 
the tides obſervab 


and elevation: thus it appears, that our ſenſes are 
ion; we recollect alſo, that to render 
, oceans of water are neceſſ ary: had we 


poſſeſſed only ſtreams, we ſhould have little imagined ſuch an 


| impulſe upon water as produces the tides, We infer, that a 
Avid, &c. may exiſt unkn 


wn to us, unleſs it be 22 7510 to 
2 


excite obſervation by its guantity, ar unleſs, by fon 


force, or power, a ſmaller quantity acquires ſome ah ty, 
whereby it enables us to determine concerning it; in wn. 


tion to the thinneſs aud fineneſs of 8 a fluid, the probabi- 


lity of our ignorance of its exiſtence increaſes. Perhaps 1 


might with little riſque aſſert, that we are indebted to acci- 
dent for our knowledge of the finer fluids, ſuch as the electric, 
the magnetic, &c, as. well as for many of, tbe more ſurpriſing 
Jy of thoſe which. ate our familiar companions. - 
The fluid, Air, .we.can. feel and:hear, hut neither ſee, nor 


"ate; nor ſmell; Water is ſubject to angſt of our ſenſes, to 


taſting, to feeling, to ſmelling, to ſightz ln Fire ſeems to be 


a fluid, neither to be ſeen nor taſted, nor r ſmelt, nor heard, 
but it becomes our acquaiutance through the medium of 


feeling; by this bee Es AFaMpenied. by. « obſer- 


7 vation | 


Cr 


after the properties and the effects of fire. 


we wonder that when, by one fingle ſenſe alone; we are capa- 


dani? or miſtake? 


and inconeluſive; that the happy ideas of one are eſteemed 
frivolous bx another, and that while wandering each one his 


on way, that way ſhould appear moſt direct to himſelf, 


| though i intricate and perplexing to his neighbour,” 5: 
From the 14th ſection of Sir Iſauc Newton's Principia, we 


1 that the motions of ſmall bodies, when attracted per- 
pendicularly towards any ſurface, according to any law, are 


ſimilar to the motions of the rays of light, with reſpect to 
the fundamental properties of iuflection, reflection, and re- 
fraction: from hence chiefly, as well as from other argu- 
ments, is inferred, that rays of light are ſmall corpuſcles, 
emitted from ſhining bodies, and moving with uniform velo- 
vities in uniform mediums; but with variable velocities in 
mediums of variable denſities. This being admitted, it will 
follow, that in whatever quantity the rays of light are made 
mw moys | in a medium of an uniform denſity, they will not 


A and a, are we to be directed i. in our e 


If after the endeavours of almoſt all our ſenſes, and after 

experiments varied almoſt ad infinitum, we are obliged to con- 

fes that'the-ſeerets of nature eſcape us, that the elements Ait 
and Water are beyond our conception in many reſpects, need 


ble of inveſtigating the en Fa 1 we am labour under | 


Neither need we . that different opicions: on 15 
ſubjea: ſhould divide philoſophers; that what ſeems plauſible, 
if not altogether certain to one, ſhould to another ſeem weak 
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A agitate FEY Ba or N any aste arch df Pulte in 
that medium. If the atmoſpliere was reduced to a medium 
= an uniform denſity, ſurrounding the earth every where to 
the height of five. miles, it would be expanded in bulk, or 

wWarmed, only at its out ward and inward ſurface... The ſun' 8 

. Fays, by coming out of à vacuum into Aa denſer medium, 
would meer by the particles compoſing that medium; 
and, ſines all attraction is mutual, they; would excite 2 mo- 
tion, an expanſion, an heat, at the outwatd. ſurface: here 
they entered: from thence they would proceed uniformly, 
without producing any effect, till they came to the inward. 
ſurface of the atmoſphere contiguous to the ſurface of the 
earth, where they would undergo another acceleration of ve- 
Jocity, and would excite another degree. of motiori, another 8 
degree of expanſion or heat. Such an atmoſphere would be 
coldeſt in the mie dle, the heat decreaſing from each ſur⸗- 
face. We may, perhaps, from what has been ſaid, conceive, 
in ſome n meaſure, how bodies are expanded, heated; and vola- 
tilized, eee the particles of light. Theſe parti- 
oles act upon the minute conſtituent parts of bodies, not by 
impact, hut at ſome indefinitely ſmall diſtance; they attract, 
and are attracted; and in- being reflected, or refracted, they 
excite a vibraãtory motion in the component particles. This 
mwmaotion increaſes the diſtance between the particles; an in- 
© creaſe of the diſtance between the conſtituent parts of any 
I body, is anf augmentation of bulk, an expanſion in every di- 
menſion, the moſt certain characteriſtic of fire. This expan- 
Hops: which 928 W of a — of the parts, being 
5 — 
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W 
Were by the inreafing bids of che vibration pro- 


ceeding from the continued agency of the light, it may cafily 


be apprehended, that the particles will at length vibrate be- 
yond their ſphere of mutual attraction, and thus the texture 
of the body will be altered or deſtroyed : from ſolid it m 


become fluid, as in melted gold; or or from being fluid, it may 


be diſperſed 1 in vapour, as in boiling water. 

- According to this theory, we muſt infer, that the couſti- 
tuent parts of all bodies are in perpetual motion. The 
temperature of the atmoſphere | is different in different lati- 


tudes, and it changes almoſt every inſtant, in the ſame. The- 


temperature of bodies is ever proportionable to that of the 
ſurrounding atmoſphere, and from thence it muſt be perpetu- 
5 ally varying, The bulk of every body is proportionable to 
its temperature, and muſt therefore be ſubject to a perpetual 
vieiſſitude. Now the body will be in an expanded, in the 
next inſtant, its heat happening to be diminiſhed, it will be 
in a contracted ſtate; which variation of dimenſions cannot be 


effected without a perpetual rants 6 motion of its conſti- 
tuent parts. 

It being eſtabliſhed a that the rays of the ſun, even in 
their moſt condenſed ftate, as in the focus of a burning ſpecu- 
lum, do not otherwiſe produce heat than as they excite a mo- 
tion more or leſs- violent amongſt the conſtituent parts of 
bodies; and the effects of culinary fire, of that produced by 
friction, or by the impact of hard bodies, being ſimilar to 
thoſe produced by the agency of the ſun's light, it may be 


ane aged, that they are produced after a ſimilar * 
- | ' al 
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into motion by various cauſes, as the impulſe, of light, fric- 


tion, percuſſion, putrefaction, attraction of coheſion, Kc. and 
conſequently that it may be mechanically produced, altered, 


or deſtroyed in all bodies, with greater er leſs facility, accord- | 
ing as the 12 Ne or Sent aro, more or 2 gs 5 for 


motion. 1 6 ly e pat wi 


onc bon ene to be ee th No: princi- 
ples of the received philoſophy. Newton, in his 5th: quære 
annexed to his Optics, aſks, Do not bodies and light act mu- 
tually upon one another? that is to ay, bodies upon light i in 5 
emitting, reflecting, refrating and inflecting it; light upon 
bodies for heating them, and putting their parts into a vibra- 


5 112 motion, wherein heat confiſts ?—Such was, the opition of 


l e * 55 


Newton. as * ' = p 60 3 . Ty 
| Boerhaaye Hought' that fire i is a fluid of a nature | ava 


1% Itſelf; that it was created ſuch as it is, aud cannot be 
altered! in its nature or properties, deſtroyed or produced; ; that I 


it naturally exiſts i in equal quantities in all places; that it is 


wholly imperceptible to our ſenſes, and only diſcoverable by 
ſoch effects as it produces, when by various cauſes 1 It is for- a 
time collected into a leſs ſpace than what, from its tendency 
to an univerſal and equable diffuſion, it would otherwiſe oc- 


cupy. All the bodies which are ſituated 3 in the immenſity of 


: Jpace, 1 may, acpording to this opinion, be divided i into fire ex- 
panding all other. bodies, and i into all the other bodies which 


are not fire, but refiſt i its action. The matter of this fire is 


mot oppoſed to be derired from the ſun f in any wiſe; the 
 folar 


0 . Y. 


: . 5 . SE rot abirelivdted Lakai only as they 


_ unpel the particles: of are in parallel dire 


ons: that paral- 


15 ieliſm being deſtroyed, by i intercepting the ſolar rays, the fire 


inſtantly: reſumes its natural ſtate of uni form diffufion. Con- 
ſiſtent with this explication; which attributes heat to the 
matter of fire, when driven in parallel directions, a much 
greater muſt ebe given it, when the quantity ſo collected, is 


lum does not heat the air, or medium in which it is formed, 
but only bodies: of denſities different from that medium. 
The author of | the Lettres Phyfiquei is of opinion, nn 

the ſolar rays are the principal cauſe of heat: but that they 
only heat ſuch bodies as do not allow them a free paſſige- In 
this remark he is agreed with Newton; büt then he differs 


totally from him, as well as from Boerhaave, concerning the 


nature of the rays of the ſun; He does not admit the emana- 


tion of any luininous corpuſeles from: the ſun, or other ſelf- 


| ſhinidg ſubſtances, but ſuppoſes all ſpacs to be filled with an 
ether of great elaſticity and ſmall denſity; and that light con- 
ſiſts in the vibrations of this æther, as ſciund conſiſts in the 
Vibrations of the air; the particles of the one medium excit- 


ing, by impulſe upon the organ: of viſion, the idea we call 


light; the particles of the other medium exciting, by impulſe 


on the organ of hearing, the idea we call ſound. But. as a 
bell will not of itſelf begin thoſe vibrations by which the:air 
is put in motion, nor continue with equal intenſity: the vibra- 


tions, When once excited, without the congurrence of ſome 
mechanical cayſe; ſo neither will the ſun either begin or con: 
REG 8 tinue 
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| Gale —— by which the oppoſed eber is pur in 
bon fects wo cauſes dend ever ne ypon wha 


mit an am 5 ae principles; this 1 
dently the caſe in the preſant inquiry. Upon | Newton's 
ſuppoſition, the canſe by -which. the particles of light, and 
the corpulſeles oanſtituting othar bodies, are mutually attracted 
and gepelled, is uneertain. The roafon of the uniform diffu- 
ſion of fire, of its vibration, and repercuſſion, as ſtated in 
Baerhaave's apinion, is equ lally inexplicable and in: the laſt 
mentionsd hypotheſia, WR: may add to the other diffibulties 
attending the ſuppaſition of on æthor, 4 57 want of 
bt mover to make the ſun Mibtatea‚e .. 
Thus wo ſee, that in every hypotheſis ha are el 
ties :rerfor my aum part, L think much is to be ſaid for that of 
2 Boerhaave: but then the nm] of this fluid, which he 
ſuppoſed ta be diſtributed thraughaut ſpace, this I would::re+ 
ſtrain to our globe and its dependencies, and ſuggeſt another 
fluid as ſupply ing its place in the celeſtial regions. I am un- 
willing to ga beyond the limits of our habitation, for thoſe 
elements which ſeem neceſſary io render i habitable; andlif 
we-quay' ſuppoſe it complete in itſelf, witli only one excep- 
tion, which exception is ſupplied from that magnificent fbun- 
tuin of light, the fun, I think we approach the neareſt to a 
juſt idea of the plan adopted by creative wiſdem. But though 
e ſuppoſe this fluid to be in its natural fate, generally, uni- 


fotmly, and Td diffuſed; yet When a number of · bo- 
nt: dies 
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1 des of 7 various. textures! ROT I I in it, f it will, like a. 
Aber . Aele& thoſe to which it ĩs beſt adapted, and which 
are able of attrz ting, of imbibing, aud af detaining 
| it 50 el readily. receive it, and equally readily diſmiſs 

wc as the phoſphoric ſtone we have mentioned, does with 

reſpect to light); others will not only ſtrongly retain it, but will 

imbibe a much greater quantity of it, will ſaturate themſelues 
with it ;, and when thus drenched, as it were, and thoroughly 
replete with this, element, they may wWell affect the rays of 
light around, thera, may attract and ercite very large, duanti- 
ties of, them, and thus render vifible, the fire, by its effects 

upon the light. For L, think we cannot ſay of fre, it ſhineg, 4 
ſhining, being enelucvely, the property of light; but we not 
only. may, but muſt ſay, that in many inſtances the preſence 

af fire is manifeſted by light, or that light is fo. ee by 
fire, as to acquaint us of its companion 

Upon theſe principles prayeberatuly, Sata. tte fore bas 
dies ate nore combuſtible than other | 

freely take fite, may be capable af ae ee of 

heat, may hold heat longer, and many other ; particu» 
lars. We, advert. now to ſome of thoſe effects of fire, 
which, whether they are deduced. from one hypaotheſis or ano- 
ther, are claimed by each as favourable to itſelf; and which 
are. ſo. evident and conſtant, that none can contradict or deny 
them, or expect to rab any) oye: to which, Uh aro 


oppoſed. 3 * 2 N xy 4 4 
It is bal uz 8 there was a time when ee had no 


pion lege left fire (and a very Grange ſtory is found on the 
dimen i 3H e 5 
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oder ” was) the vicxkim of bis Gef Gee y, or did 
apply it to moderate th. 
bi Gprichtly-uftre, the heretofote gloomy habita- 
Hm? A word by the bye; man is the only being upon earth 
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Fire hke Air, we h ve. ſuggeſt 
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very, en rating. at it 1s. elaſtic, I think, Appears from 


what we ha ave. i d "of t the elements air And water: theſe are 
highly ele 155 in ceftatn citcuniſtinces, bat theſe circutnſtances 
always: imply "fire; A toroiicertiy/ to be the cauſe of their 
| elaſticit lurely Fa * without | being” eliftic itſelf. As to its 


131,405 | | bor ts ob? 
| 5 of penetration, they exceed thoſe of air and waters 


he paliſhed marble hides which ad6tn chat chimney, are im- 
penetfable 40 ah, and to Water, Büt not to- fire. Obſerve 
how they be pin te "be Wafited, when the fire in the grate is 
lighted 5 as that USHER th ey are heated; and in proportion 
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to che vivacity of the fite, 280 their Spoſure t to it, this heat 


ö enctrates them, to any fp poſable depth. 35 1592 
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whereby" hike" certain acids (aqua fortis, &c.) it "conſumes 


what it feizes on; While others think that an intimate and 


general pen enetration, Hoſt" needs tend. to. a ſeparation of the 
arts of a1 Jo 4 Thus water petictrates ſome kinds of 
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to _ elements requires time, and; repetition ?” But obſerve, 
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privgiples of, animals and, yegetables. are Hired by: fit; 
earth, has its dare; Olhayg air and water; in geniefa þ 
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ten- rn het by introducing a heater; the dilatation of the iron 
ee familiar retnark. The fame iron which when 


cold paſſes through a given aperture, when red hot ex- 
eetds thoſe limits, and refuſes tb paſs. : 34 This dilatation, OF 


5 ſpread of the parts of bodies, which invariably occurs, whee 
thera body be hard or ſoft, light or heavy; may, perhaps) be 


eſteemed the mòſt certain ptobf of theo pteſence of fire, and 


ſerves to mark its variations: within certain limits; it enſues 
Is well from the heat occafioried- by therimpdiſe of the ſolar 
rays; as from that of a commen fire. Dr. Long mentions his 
having expoſed a-/ large flab af marble in the ſun-ſhine, dure 
ing — heat ef che day, theti ſuddenly throwing a great quan- 

ty of cold water upon it, ix was found, by meafurement, near 
half an inch morter in its cold, than in its Heated ſtate. This 
effect of fire is notorious to all engaged iti the more delicate 


par 
Tary to cvrtect tlie too great expatifion of oe kind of metal, 


by accompanying it with N kid '6f thetal, leſs ſaſoop- a 


tible of the i influence of fits. 
Thera i is ſomething clic babes in the * 
4 Won or a Pyr neter, or inſtrüment for meaſuring the degrees 


df fire; und by this inſtrutuent we find, as indeed might be 
expected, that cloſer graiiied" ſubſtances, ſuch as metals, are 
moſt r n anden Nee ſuch as en are 
little dilated. 15 

But both metals and e babs datum Weir portion * 
Fre, which is ſuppoſed to- enter into their compoſition. in- a 


ö . compact, 


ts of clock and watell making, inſomuclt that it is neceſ- 


een. once -us3 and (as in the inſtan« 
air, Sc.) we would n. not bes 3 ir al upon red lucing 
the ſubject to its principles, we find effects not to be ac 
counted or en it. In this Hats th Bas eee 
 Phlogiften.” A ig ug; : i t Mt N einn bat 
f Belf, in its natural ſtate of. ar; (expanſion, 
fire. is not cſtcemed; capable of ſhining, or burning; when, 
chemically conjoined with other principles of bodies, it is 
that alone which conceiyes and continues thoſe, motions. by 
which bodies are made to ſhine, 40 burn, to on U me away: 
All bodies are mate or leſs. ſuſceptible of combuſtior 1, ,aCcofde 
ing to the quantity, of this principle which enters into their 
compoſition, or the degree of. fare with which it en 
them. In the act of burning, and it may very probably he 
during the fermentation, and Putrefaction, and chemical ſoly- 
tions of various bodies, it recoyers its flyidity; is expanded 
| and diſperſed into the air, br. —— SZ ch ſuc h. 1 f 
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LANC 8 as it has an attraction to. G 34: SNN a ; 

The inſtance of ſulphur is the each) I. knoy W need not 
endeayour to prave,. that burning. ſulphur, emits; a power- 
ful vapour, offenſive to the ſmell, and to the lungs; every 
lighted. match demonſtrates the poſition. . vapour goly 
lected, is the vitriolig acid; hut this acid is it ſelf 3 incapab le of 


combuſtion, and rather  extinguiſhes than promotes flame i in 
other, bodies. Something e e, therefore, enabled the ſulr 


phur to burn; but what? no aſhes remain, nor ſoot.— 


Sl burnt taints thei air With an offenſive. ſmell, bet 
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File neitber nbry iy vapour, - nor ſooty impurity; a WIT, 
white athes are all its remains, theſe ate incapable of burning 3 
what then enabled the charcoal to burn ? Some metallic ſub- 
| ſtances burn bright, others moulder away rather than burn; 
moſt of them, When in the open air, ſubmitted to the action 
of fire, lole their metallic appearance and become earth. 
There was then ſomething which was ſo combined with ſuch 
earths, and had ſuch effect upon them, as totally to vary their 
appearances; thi: ſomething, is the inflimmable principle or 
plungiſton, never viſible alone, yet ever powerful ; in combina- 
tion; and what comes” nearer to our point, is capable of ex- 
traction from one ſubſtance, and tranſmiſſion into another. 
It is natural to enquire, reſpecting theſe metallic earths (which 
nobody indeed would conceive by their appearances to be 
metallic), can they be reſtored to their metallic forms?— 
We anſwer, Yes, with little trouble. The earth of lead, ex- 
poſed to à ſtrong fire, in conjunction with any body or ſub- 
ſtance replete with phlogiſton, will deprive that body of its 
phlogiſton, and aſſume it itſelf, and acquire all the properties 
and appearances of lead. And this it will do, whether ſuch 
ſubſtance belong to the animal or vegetable kingdom, whe- 
ther it be charcoal or fat, or any combuſtible ſubſtance what- 
ever. The charcoal, &c, will become as if it had been burnt. 
On the ſame principles, by the union of phlogiſton to the 
acid Po m, e a real (fulphur _ be INE 
duced. pi! 7 
These es Fre may ſuffice to etw the tua! anche of 
ſuch a n and to ſuggeſt its innumerable combinations. 
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8 we examine, SS more or "he p73 this! ingre- 

4 3: Saks 3: AS. we have ſeen, metal i is not metal without phlogiſton,. 

x neither is fleſh ileſh, nor a plant a plant, nor water water, 
nor air air. There ſeems to be one fluid however independent 
ok it, and Which perhaps is the great agent in every thing, 
sand ä on eyery occaſion, I mean Lier; which yet has ſuch 
3 ' __ relation, to fire, or is ſo connected with it, that to mortal 
cecyes they appear the ſame; only diſtinguiſhed and ſepa- 
med by thoſe, Who having occaſionally diſcovered Load 


3 apart, have been induced to examine them under various 
- forms, have traced them through various diſguiſes, and at 
length have proved them n. 2 an io _ 


3 1 pects diſiimilar, . 
4 T bere is not infrequently a {pig of Jealouſy; 50 act: 
is exhibiting | its performances: the mind naturally ſuß⸗ 
| © poles, that the artiſt takes every precaution that his. experi- 
ments may ſucceed, and fancies that to ſuch or ſuch -peculi- 
= arity, perhaps ſingularity of circumſtances, much of the ſucceſs! 
is owing. I fay upon difficult ſubjects, ſomewhat occult is 
 - often attributed to management; let us hear what ſimple na- 
1 ture ſays on the ſubject of fire. Fire is produeed ſpontane- 
* ouſly from vegetables: hay, for inſtance, formed into a ſtick 
4 without being properly dried,—for if properly dried, 7. e. if 
 ' totally deprived of water, it would remain ſecure from taking 
” fire... Some water therefore ſeems neceſſary to produce fire; but 
; too much prevents it. Auma ſubſtances laid on heaps have 
deen obſerved to take fire; M. Montet reports, in the Hiſ- 
tory of the Academy Royal of Sciences, 1776,” that ſmall 
ſinuffs called imperials, kept in heaps, took fire of themſelves. 
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Abts an derne ug raking PR lle by heat, ns 
_ n6tbrious inſtances occur. The heat occaſioned by . 80 
tation, by putreſcent dunghills, and many other articles; 
well known. It general We may obſerve, that more or 28 
moiſture (i. e. water)" is neceſſaty, and that ſubjects whoſe nas 
tural principles are moſt aqueous, are moſt apt to be heated. 
| Paper, which you know, has been linen, and undergone 
many viciflitudes, yet When” Well wetted and laid together in 
a heap, it will become exceeding hot, ſo that, as my copper- 

plate printer tells me, he can hardly bear his hand on it. As 
A mineral fubſtatices, many of them may be ſaid to be 
| greatly compoſed of fire ; give thetn but acceſs of water, and 

we en preſently behold 4 conflagration z of this we have 


many 1 inſtances. 
bh: Mr. Lemery, As Fit as 1 have been able to Oles. was the 


firſt perſon who illftrated, by actual experiment,” the origin 
of ührerkabects fires. He mixed twenty. five pounds of por. 
dered ſalphur with an equal weight of iron linge ; and having 
kneaded the mixture together, by means of a little water, 
into the confiſtence of a paſte, he put it into an iron pot, co- 
vered it with a cloth, and buried the whole a foot undet 
ground. In about eight or nine hours time the earth ſwalled, 
grew warm, and cracked; hot ſulphureous vapours were per- 
ceived ; a flame which dilated the cracks was obſerved; the 
ſuperincumbeat earth was covered witk à yellow and black 
powder: in ſhort, a ſubterraneous fire, producing a volcano | 
an minjature, was ſpontaneouſly lighted wp from the reci- 


procal actions of ſulphur, iron, and water.“ 
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. It bs 1 7 TRY Wag — 85 quantities - the mate- 
rials are not requiſite to make the experiment ſucceed, pro- 
* vided there be a due proportion of water: half a pound of 
ſteel filings, half a pound of flour of brimſtone, and fourteen 
ounces of water,, will, when well mixed, e heat I" 5 
to make the maſs take fire,” | OS 
We are told by good rere, 0 one Wilſon at 
Baland in Torkfbire, about the year 1664, or before, had piled 
up in a barn many cart e of the pyrites, or braſs lumps, 
as they were called by the colliers, [uſually ſeparated from 
7 coal] for ſome. ſecret purpoſes. of his own: the roof of 
the barn, happening to be bad, the pyrites were wetted by the 
rain; in this ſtate they began to ſmoke, and projently Took 
tre, and burned like red hot coals.” “ : 
We have an account, in the Philoſophical Ta en 8 
for 169 3. of a covetous maſter of a copperas work at Whit- 
a fable i in Kent, who,. 1n order to break his neighbour” 8 ee 
had engroſſed all the Pyrites or copperas-ſtone in the country: 
he built a ſhed over two or three hundred tons of theſe ſtones, 
to keep off the rain. In the ſpace, however, of ſix or ſeven 
months, the maſs (being probably wetted. by the moiſture of 
. the atmoſphere, or by the rain, which, notwithſtanding che 
3 oy night have fallen upon it) zoo fre, and burned for a 
week; it quite deſtroyed. his ſhed, and diſappointed all his 
=_ e * profit; for the pyrites was in part converted into a 
B _ ſubſtance like melted metal, and in part it looked like red-hot | 
8 * ; all the N was conſumed, and the neighbour- | 
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1 was. miſerably affied by the noxious exhalation which 
| it ſent forth. _ 
There are ſome flirts: 5 nth FO dls a is rand 
hich abound ſo much with the pyrites, that the proprietors 
of the works are forced to keep them conſtantly well watered, 
in order to prevent their taking fire. But it would be uſeleſs 
to purſue this ſubje& further; we have adduced pooof ſuffi- 
cient, that nature furniſhes materials, which, under certain 
eircumſtances, may become the occaſion of ſubterraneous 
fires. The requiſite cireumſtances are a proper quantity of 
the materials, a proper portion of 'water to moiſten them, and 
perhaps a communication with the air may be neceflary. A 
ſmall quantity of the pyrites is ſufficient to kindle a fire; wa- 
ter is almoſt every where found in ſuch great plenty below 
the ſurface of the earth, that it conſtitutes one of the greateſt 
impediments to our ſinking pits to any great depth ; and air, 
if it ſhould be thought abſolutely neceſſary to the ſ pontaneous 
firing of the pyrites, may be conceived either to accompany 
the water in its dripping, or to deſcend into the innermoſt 
parts of the earth ne the ane which are found upon 
its ſurface. 
en inſtances of ebe hires ariſing from 1 
naturally remind us of the danger to whic we are perpetually 
expoſed by ſuch combinations and effects; In fact, they often 
Have occurred, veſtiges of fires ate every where around us ; 
they often are occurring, and 1 think I may venture to ſay, 
they would occur more frequently, were they not refrained. 
There ſems little . to doubt the poſlibility of that ge- 
| neral 
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this beautiful frame of nature, its . 


its fi ry, an. 
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delicacy and - finiſhing, it s aſton; 
and power. ornipotenty, theſe ſhall be e waſted 1 
rapidity : „ who. 1 regret, that hutha 
periſh in undiſtingyiſhed-deſtru tion, that what had been the 

delights of the ſons of, men are pſumed, that. their Pam; 2 5 


their pride, their emulation, their maguificence, ate 
annihilated by | 
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E have trexed:« on thoſe prinicightgt Watch Porn weir 
\ - combination: with, and formation of, all ſenſible! objects 
on | this terreſtrial planet, are denominated ELEMENTS, Air, 
Water, Earth, Fire, whoſe influences are extenſive, intimate, 
and indiſpenſable z we trace them with certainty in their 
effects, and entertain no doubt of their powers, though 
many difficulties impede our knowledge of their modes 
of action, or the ſprings and movements, which, by their 455 9 
means, produce ſuch effects as daily occur around us. It re- 1 | 
mains now, that we hint a few remarks. on other principles Wil 
not. leſs. intereſting, Me lefs pte haves Sons of . 
our attention. „ ag | it 
We have; found af to lupo that of ths 155 clements; | 
three were fluids; and indeed fluids, by their mutability, ſeem 
well adapted for general diſtribution and uſe ; as their equili- | 
brium, or ſtate of reſt, is without difficulty diſturbed, their 
courſe is more eaſily directed, and when the impulſe which 
actuates them ceaſes, they more readily return to that qui- 
eſcent ſtate which! is natural to them. It muſt, however, be 
admitted, that by this very circumſtance they are > greatly con- 
XII. = i K 2 8 cealed 
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x. cealed 1 our Wilke, on” nequaintance wich them 5 
= - is conſequently very; much impeded. : 5 
Beſide the fluids we have l 1 with to introduce a | 
© few. words on that, which is vſually termed the a 
Aud, becadſ Grit indicated by its conne Vith the 
net, or loadſtone, though now diſcovered to affect iron and 
ſteel . and to . wherever we have carried our 
reſearcher, Oo earn ee e 
The ! magnet, or biene, is a kind of ore of irc 
which chastbeen ii all' apes farnous forittraing Nase of i 
_ froma-fahall:diftance, und by ſuch attractibn Pair 
_  pottionate-weights of that metal. Tanaka amazed! at 0 Log 
ſtant an effect, thought this ſtone 54 4 ul. This m b moſt | 
obvious i property of the ldadſtone, of itſelf ſufficiciitI 55 ö 
barraſſing and inexplicable, yet is but tlie fign' of 2 | power | 
infnitely : more "aſtoniſhing; in fuct, this Tubjed is 1 . 
proof that nature has many ſecrets, and that philoſophy, 7 
contented, -with - preſent knowledge, fotegots Toft” valuable 
and intereſting diſcoveries, toward which; "Perkiaþs, the pte. 5 
vious: ſteps: are already trodden - About the clofe of the ele- 
venth, or beginning of the twelfth century, it was obſerved, 5 
that whoa: the loadſtone enjoyed'free motion (as when Win 5 
ming pn al piece of cork in a baſon bf water}, rough its direc- 
tion night he diſturbed/by the mot rapid whirl,' yet it Would 
recover the gp wks ar ey erg ne Ito fame S 
fide to e Non. Bus ebe 58 0 AY 
Experiment eee wine 5 Sellers of the wagner : 
might be On from: the natural ore to Iten! in Bene⸗ 0 
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ral an Lebat. when ſmall bars of feel (called EY were 
brought into contact with it, and properly rubbed upon tt, 
| they acquired theſe | virtues in very conſiderable degrees. 
This operation was called touching; and hence originated the 
mariner's compaſs; an invention, by which the intercourſe of 


mankind is inconceivably promoted, which, by giving ſcientific 
ſopport to courage and ſkill, has done more at a ſtroke to- 
ward rendering all nations as one family, than all preceding 


ages, and all the endeavours of pbiloſophy or learning could 


accompliſh; If it is aſked, by what means we ſurround the 
globe? how we dare venture on unknown coaſts, and how 


we diſcovet our ſituation, wherever placed on the face of the 
earth? We anſwer theſe, and a thouſand other queſtions of 
ſimilar import; by a reference to the compaſs. If we ſpeak 
of immenſe; continents: diſcovered—it was by the aid of the 


as if we mention voyages from pole to pole they are 
nec by direction of the compaſs 3 the life, the ene 


EY = 


the-per ection of navigation, —is the compals, 

When the prodigious utility of the compaſs became gene- 
rally known, nothing oould be more natural, than to enquire 
on what: principle this conſtancy of the needle depended, and 
whether iron might not be magnetic in other ſtates than as 
ore. The reſult of ſuch enquiries has been a conviction, that 
the principle of magnetiſm is very generally diſtributed, and 


that iron either poſſeſſes or acquites it, long after it has been 
ſeparated from the mineral, and wrou ht into houſehold uten- 


ſils. 


Scatee a poker, or pair of tongs, which are not con- 


Om an uſe, but — b in parlours) are fuffered to remain 


in 
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in a the ſame aGtwatiod' ior! any ebene what e ic: 


quit of every paper of ſewing needles; many are m- stic. 
ed; for if they be tried, ſome one will be 


Tbis is eaßly proved 
= - found, which attracts and even raiſes up its neighibour, and 
= mage ſhall Pſy e 1 ſeveral, hanging 


one after e ee ef et a 
An eaſy enn acgq! aints us of the proſenc. of meg 
netiſca : place a few, needles very gently. on ther ſurface of 2 
baſon of water (where they will ſwim) and king a needle, 
_ Poker, &c. gradually bring c one end of it very near the floating 
needles ;; a motion will foon be diſcovered among ther, either 
of advance or of receflic ee. or leſs: conſiderable,” accord- 
- ig to circumſtances. Sth" ee its IV: eee 
Every bar of iron, or e needle,; ſo eit Wtomildpnibie, 
"has an abiding inclination to point north and Warn z and its 
ends are © reſpeRively | denominated” north and ſouth ' pol 
© Theſe poles poſſeſs an attractive, and a repulſive power: the 
north pole, for inſtance, dra ws to itſelf whatever of iron or ſteel 
is not beyond the limits of its attraction; but if two ma gnetic 
needles be oppoſed to each other, "fo that the north pole ; one, 
be directed to the north pole of the other, a repuh fe will enſue, 
| and they will mutually refuſe to become united. This quality 
is accounted for, by ſuppoſing, that there exiſts in nature a 
fluid generally diſtributed, which has this peculiar attach- 
ment to iron (excluding every other metal in every degree), 
83 which runs along the magnetiſed needles, entering at the 
ſouth pole, and pouring off at the north pole; conſequently the 
"pppaſtions of two pouring s- (as ſuppoſed above) muſt occaſion 
a repellent force, This fluid! is one of the moſt delicate we 
Sg | are 


/ 


et thay be firengthened, it 


derable ime, by another as 


; nrs 
1 0 88 


Abbe te right: way for a © 


ENG: itſelf, and 1 this 1 will. procure : a very Atrong | 


magnet : "where: A few ru 725 drawn the wron way will 
wel ſpoil 1. few tro CDS 5 90 pg 5 
circumſtances, will ſpoil 2. mpgoets oy in Pork, very trifles 
greatly affe 1 magnetic n cedles, 

| We have 1 in the Philoſophical 7 or” "ny an account of the 


agnetiſm gf 2, needle, ſo that the north pole 


: 1 5 compaſs. 0 on board a veſſel, pointed ſouth, after a thun 


119 


der ſtorm: to the no fmall ſurprize of the captain and people 


| on board a a ſhip, f in. company, whoſe compaſs remained un- 


affected; who: beheld. with 17 their conſort ſteering back | 


to the Weſt Indies, inſtead of continuing her courſe for 
England. So; great an effe&. i is; rare; though ſmall errors 


or variations of the OT from thunder-ſtorms, are. por. 


unuſual... Gal} 4 | 
When we ſpeak. of the 05 tim of the. compaſs 90 Kent 


underſtand. 4 certain regular rotation, . which in a ſeries of 


3 144 


years performs a a revolution i for though: we ſay. a needle, pro- 


perly touched, points north, Vet this 4 48 rarely exactly the caſe, 
it points a little to the caſt, or a little to the weſt; its extremes 
of declination: are indeed a good deal to the eaſt or to the 
weſt, exceeding twenty degrees in ſome places; for this varia- 
tion is attended with theſe. eircumſtantes, (1) It is not the 


ſame wo, years together in the lame! place, but gradually 


maintains its Progreſs eaſtward, or yeſtward, according to 


en way it is going ; till having reached its extreme, it 
gradually 


mmer, under Fertain . 


—— 
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| n retuts, $5 * N . 1 8 variation. i is Wl, «the 
fame all over the globe i but in ſome places, in che ſame lati- 
tude, varies on the different ſides of : an iſland, or iſthmus, Ke. A 
(3 ) Summer and winter have been thought to have an effect on 
this variation, (4. Some perſons think, that a very flight 
_— ation of this variation takes place, even in "the, courſe of 2 
2 that at 1 A: kn 0 TO Los not Raw; HOY "50 


9p A hs 
2 x * 18 
5 A 


8 


but ie * has alſo e motion, ene it N 0 ; 
if its northern, pole Was heavieſt; ſo that this part of the in- 
ſtrument apt, as it: is called, toward the earth, and the other 
part requires a counterpoiſe, to preſerve a perfect equilibrium. ; 
L - This dipping varies alſo in various latitudes, and has been the 
ſubject of much rus, though: 1 let, of Ie . 
advantage. RE. . 
It would be TE to add much. that —_— 8 our dite, 
were I to introduce ſuppoſition and hy potheſis; — I thall 
only hint, that ſome have thought the earth itſelf to be either 
one large magnet, or to contain a magnetic globe looſe with 
in it, whoſe poles varying from thoſe of the eath, occaſion. — 
a correſpondent variation in the needle; but perhaps we 5 Y 
equally. Juſtly imagine, that the magnetic fluid is rather 
1 ſuperficial, than deep in the earth, and i 1s either furniſhed by 
tte earth,” or circulated-over its furface, in continual ſtreams 
and currents, not totally unlike the trade. winds, though in 
a contrary direction. How many other fluids may be circu- 


Jating | around us, we know not: Ithink there are indications 45 
5 of 


. 34 
= 


e ile zerkn ory J frabkdy: 

under what deſcrip low torurrings it; [whether as diſtinct frorn 
others,'or whether as 4 peculiar modification of the element 
fires which, brought into à ſmaller compaſs than it naturally 

| occupies, has its 'cuſtomar effe@& vpon light, and becomes 
viſible by thinlng. « «T ſhall juſt remark of it; that its diſtribution” 
1s af. omg that its preſenee (as diſeovered by proper inductors) 
perpetual, that it ſeems to be in conſtant motion, ſcarce 

x maintaining 2 ate of reſt, for an hour; that all objects have 

their ſhare of it, that objects affect it from adiſtance, that when ob- 
jects have too FE they attract a quantity from thoſe which 
have too much; in order to maintain an equality'; ; that it feems 
: neceffary to vitality that ie 18 eapable of ing. collected in 
large 4. ua ties, that then it it may be made te perform 
moſt, if not all the operations of common fire; and that, when 
eollected in quantities beyond human ability, it is capable of 
irrefiſtible effects; witneſs lightning, earthquakes, &c. How 
far theſe particulars agree to our idea of elementary fire, I 
ſubmit to obſervation 1 only adding, that if it be ſo cloſely 
allied to one of the elements which enters into our com poſition, 
there is no occaſion to wonder that, when medically uſed, it 
ſhould produce ſurpfiſing and en effects, ſuch as reſtoring 
feeling, &c, to Hmbs ſtruck by the palſy, or other diforders. 
Onthis ſubject, I recolleR an inſtance 67 a young man, wha, by 

5 bathing when violently heated, loft his ſpeech ;—after many 
months dumbneſs, while attending ſome electrical experi- 
ments, he accidentally receivedthe ſhock of a very highly charged 
_ OY apparatus. 
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hit down, 2 W 
eing taken care. of, he 
n WRT Lalor nen day the uſe of his ec 
n he ted. id ;the cald,water, hit him of that 
| e derte, doi ne ceſſar 1 1 perfopm the fungtions 


viſa frerwards reſtored? 
be a e dirdore. | 

dar globe g :Jeams t 

amy at by their 
8 poſe, th e at 
e wity'; what „ ee 
Ie, there one; univerſal agent whoſe eee they Abe, 
one prime (mechanical) Aan hich. d termines their courſe, 
which impels them to ion, by its, preſence, which, if With 
drawn, their actiqn ceaſes If there be ſuch a general regulator, 
Ithink; L1gnr; ſeems. to anſwer to to the charger; a flujd 
immenſely; minute; in e 9 aſtoniſhingly. rapid iu its 
progreſs, and. of powers b ond comprehenſion: ſome of its 
properties e ſhall conſider, 196 . to us Ns: 
they will prov: ita priverſal gency, I do nt determine. 
We had.ccafion i in ut laſſ. diſeourſe, te ſuggeſt various 
opinions e ee ed in relation to the 
element fire; which by. moſt gbioſophen. has been (a 
appears to me, too much) confounded; with light : one of 
theſe, opinions ſuppoſed, that light was, merely a particular 
motion propagated by vibrations, or ſhocks through a ſubtle 
æther. This idea had at one time many voices in its fayour, 


A 
1 


9 1 


LY 


Xx, 


906.4 its funularity, to the eee of ſound * zr ed much to 
Rare ebene recommend 


| Hons of partieles extremely ſmall, extren 
extremely rapid in their motion. * © Eg 


The particles of light are extremely ſmall : 5 to prove this, 
5 1 ſhall / not have recourſe to calculation, or, tell you they are 


leſs than :the twelve” milliamth part ef a4 gran, becauſe the mind 
finds noi leſs "difficulty in conceiying ſuch minuteneſs, than 


if abſtract e terms Were employed; but I. ſhall aſſume, that 


ve ſee objtcts only by the light they reflect to gut eyes, 
Let us fix: this well in bur minds ; the rays of light rebounding 
from objects, enter our eyes, and theſe inform us of the pre- 


3 ; 


ſence of: thoſe objects, their forms, their colours, magnitudes, 


gcc. Let us inſtante this: I, in this rom, behold my, notes, 


the table before me, the candles, &c. upon it, the con 


around it, conſiſting of a multitude of particulars on either 


hand, of a; multitude of various colours and, forms in verF 
diverſified combinations z and beyond the company, I diſcern 
the very prints and drawings: which. ornament the apartment, 
All this I. perceive at one fingle glance; that is to ſay, rays 
from every one of theſe objeRts, their. dixiſions, and ſub- 
diviſions;' enter without confuſion into ſo ſmall an aperture 
_ as the pupil of my eye: that I might. diſtinguiſh the writing 

before me, is ſuppoſable; but that I ſhould equally well 


6 diſcern 


colours, to infleQtion, 24 -nefraictn — to evince its 

| being: rather, a material ſubſtance" emitted from luminaries, 
and paſling tranſparent mediums, but repelled by opake bodies, 
We ſhall regard the ſun as: the ſource. and principle of 
our light; perpetually; diſttibuting from its ſurface mil · 
em ebe N 
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forms 1 ene gen — 
plies wonderful finsriefs ae hae 
Strarfenit>to' rie. If, in the daytime; weadgance 
ts ein widows we receive | rays fromvmbumerable/[iobjetts ; 
we ck Br long street wo ſuwyby every hong every 
paſſenger; and we'tead ehe very figuresonthe'chureh * 


at 2 diſtance. ay. Rt 885 «090m T0 ot ! biqat Y Strg 
Vet us! füppofe elves on fore lofty movatain cv 1 
1 us below' are fruitful meadows; wherein we diſtivgiiſk 


every xice and coppice;;every Houſe;: altnoſt every tile gave lee. 

05 "Iaboticrs” "it work, we lee the eourſ3i of a-river,: tha 

FF] ² A mites; "ill the-ſeaftloſes the = 

| — my 10 alt upon che horten up pops the mithio6 a veſſol, 

| bon Upon ir; theſe we diftinguidywith-thenaked eye! 
note to 4 teleoße ; we not" only ſee the dime things 

nent IGG? but Als ſee many partb which ae too ſmall 


8 t perrit Atiner cen te the uüefülted eyes but wee vie 


gh the glas, vs ſoc the form of the flag! and even 

the crôfs upon it: from tis creſs then ifue raysiof light, 
And Oy 'tays reach"the” glaſs; elſt we Thould? not ſee: the 
 bbjett” Ce mbine, if you pleaſe, theſe partieulars 3 α cannot 
but acknowledge the very amazing minuteneſs of 'thoſe rays, 
which ate able to paint all this in tire dimenflons of a quarter 
of an inch, or leſß; what then will you ſay, when I refer 
you to the moon; and tell you rays from an object two 
thouſatd miles in diameter enter your eye without eonfuſion; 


or nr the ſun, reminding you it- is 3 in dimenfons 5 - of 
31221 to 


1 4 * 


* 315 «i 


to CON 1 which are tape marian; yet _ | 


their, ſtellar fires above to the. right—to/.the. left, what 
prodigious ſtreams of light reach, enter, and; are tranſmitted 


through the eye! After this, I think wem juſtly forego 


any meaſ urement of the particles of light, either by dimen- 
| Hons, or by weight ; 3 and yet I doubt not they have both, and 
both have perhaps very ſenſible effects upon us; they we 

aut our eyes. The light which falls perpetually on our hy 
ina courſe of years, perhaps abrades the retina, or corrodes it, 


even \ ſuppoſing they are not particularly. expoſed. to its effects; 


but in ſome buſineſſes: which. require very ſtrong VRP It 
is not uncommon to find their pro feſſors very carl ly in life 
oa? of dimneſs of light... =? 4; ooh art. wo... .:5acib 
0, ſaid alſo, that light is very el that: being thrown 
"againſt any. object, it -rebounds like a ball from a Wall, but 
with infinitely greater velocity: Only attend to what we have 
been e 8 whence comps, the rays which, beben. we are 


* 4 * 2 


J a# 4 


direct to us? or T hen which regte E os veſſe!'s vis of 


aud its "ag? From the ſun : the Tun. ſends them to the earth 


with v vigour; "and from whatever they, anke, they rebound to 
A very great diſtance. 1 * 
'F remember to have beard of a a lady s 8 who 


kundig on the White Tower i in London, through 3 a teleſco} e 


21 5 64 


could diſcern the 1 851 'of | a 1 8 oof diamond. buckles, 
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1 55 | a ts be {enfible,- t hrough a g. 4 
. they might - 
eb} i difficile c y. 15 this ſurprifing } Let nie remit 
vou that the ae of dv from a houf& on à Hill, in an 
ning, may bet ſten much further: and What is this gliſtem ? 
NN alt Peres of rt "for by- far be "greater part 

ir end. Nobody — 7d 500 Gray Geficieney of light, 
but bat vrifling! quantity which! happens to be repulſed ffom 
the ſurfase öf tlie glaſt, ſpreads all around, aud \ebornes 
Vihble 10 the eye tven Ia iRrong. day-light, at many miles 
distance. How far does it travel ere its progreſs be totally 
fubſided ? Be it remer ered; that when the eye does not 
55 Pede e teleſcope will diſcover it, and a very powerful 
+ Wholcope' Wil worte it ut än amazing diſtance. In fact, we 
may conceive, that A very great'number of rays, thus reflected 
a wem ene fnalf points, enable us ta fee the moon, and 
the planets: the fate lnites of” Jupiter are indeed too remote to 
bo been by 'thetiak&d eye, yet we are ſure they ſend us light; 
elle how cblid a teleſcope: render them viſible ? The fame we 
aſfert of thoſe which ſurround Saturn, which are viſible only 4 
powerful glafles, i in a tranquil ſtate of the air. I ſay, the 


Naht from the ſun ſtrikes them with velocity ſufficient to 
| bpund by its elaſticity from them to us ; the extent of the 
3 you know. Need I ſay more? need 1 appeal to the 

Georgian p lanet, to its ſatellites, at twenty times the diſtanco 


Ls ad dun from us? 1 rather think I may conſider tho 
2 aſſertion 


0 37 1 1 


7 aRertic tion as ; demonſtr arent and conclude that light 1s extremely 
elaſtic. - ye pores. 7 f 
| The idly wi 3 of light Solos 1 thinks. to follow 
from what has been hinted; it is (inconceivable that a 
| ſlow-moving, heavy ſubſtance, ſhould be thus elaſtic; or that a 
particle, ſo very minute, ſhould lee i in its paſlage. On the 

| contrary, a particle, an atom, thrown from a body ſo vaſt in 

bulk as the Sun, muſt needs quit that body with alacrity; 
when, by the rotatory motion of the Sun, its time is come to 

be whirled away, ſcarce the ſwiftneſs of thooght:'c can PR 
Its rapidity. ; 

Vou know. that the firſt, demonſtration of the . of 
Light was gathered from eclipſes of Jupiter's Satellites, 

after which proof many others were diſcovered. That which 
is uſually conſidered as moſt ſurpriſing, is what has been 

| obſerved. of the fixed ſtars, whoſe light! is calculated to take up 
Ar years in coming to us, and yet is ten thouſand two hundred 
and ten times ſwifter than the velocity of the earth in her orbit; 
and equal to one hundred and ſeventy thouſand miles in one ſecond 
of time. Is it not by this time apparent, that it is well for 
us light is ſo very ſmall in its particles? for were it only 
oue millionth part of a grain in weight, what miſchief would 
it not occaſion ! wherever it fell, it would ſtrike with at leaſt 
the force of a grain weight falling an hundred yards, which, 
on the tender coats of the eye, wauld be 1 injurious ; but what 
ſhall we ſay to this injury perpetually repeated „ 
Light always proceeds in one direction; 7. e. a right line 
from the luminary which emits it: this is eaſily proved by 
ſhadows, which are ſo many interceptions of light, whoſe 
XIII. 3 M 85 forms 
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ben ieee eee vhoſe of: Make pied, aud t 10 
lines drawn direct from the luminary. But though 1 ohit 1 na- 
turally proceeds in ſtrait lines, it is very ſuſee iwie ef the 
attraction, as well of denſer mediums,” as of ſolid bodies, 
We have heretofore noticed the power of the: iche in 


: attracting and bending rays of light, which we oblfetved 


3 


continually increaſe their inflection the nearer. they ap- 


proach the earth, becauſe the medium is eontinually increafing 


= denſity. This is conſidered as evidence that light is truly 
matter; ſince all matter is attracted by « other matter, 8 8 Y 


ts influence. 


: Aga proof; . Sod by experience, that in ropthribn' to : 
| the denſity of a. body is its effect upon light; hence the refract- 
ing angle of water differs from that of glaſs, and particular glaffes : 


differ from each other. There 1 is no neceſſity for recurring t 
mathematical calculation in demonſtrating theſe principl 8 


(though mathematics infotm us more aceurately "of their. 


powers and limits); whoever will bold a glaſs goblet, full of 


hot water, between his eye and a lighted candle, will ſee that 
the riſing vapour has an effect to move the apparent ſituation 
of the light a little from its true place; then let him elevate 
the goblet, till he looks through the water at the light, 
which will be conſiderably diſplaced; then emptying the gob- 
let, look at the light through the glaſs, raiſe it, lower it, 


move it on one ſide, then on the other; look through its ſolid 


ſtem; and it will appear, that the glaſs draws the rays of 
lght ſo powerfully out of their courſe, that the real luminary, 
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forme OY diſtant from each other. | Were 1 atk denſer 
tranſparent medium equally. familiar, theſe ae would 
receive additional ſupport. 


Light is. by ſome. Hoes ia.” and admitted, . . 


but ſo ſuperficially and circuitouſly, that it becomes ſtifled, 


| blunted and deadened : whereas other bodies permit it to paſs . 
directiy through them, and theſe are tranſparent while the 


former are opake. We may conſider bodies in reference to 
this idea, as compoſed (i Jof ſimilar and homogeneous parti- 
cles, making one uniform medium of equal denſity through- 


out (ſuch are water, glaſs, and diamonds), poſſeſſing equable 
diſpoſition of particles, and of pores: light paſſes readily 
through theſe, becauſe it ſuffers only one inflexion, in pro- 
partion to the denſity of the medium; to which having accom- 

modated * it dane the am courſe 129 the medium: 


tallic lanine, Galts, earths, oils, water, &c. theſe being dif- | 


ferent in denſity," in diſpoſition, 1 in pores, Ke. light is ſo 


twiſted, twirled, and haraſſed in endeavouring to find a 


{4 Wi 


paſſage, | that it is totally loſt and abſorbed; and does not 


paſs. through the. body. Opacity then proceeds from the 
windings 0 of light, and the ſinuoſity and meandrings of the 
pores of bodies, and from the irregular fituation of their par- 
ticles. Oil and water mixed are nes! though tranſparent 
Seren Beer is tranſparent, but its bubbles are opake. 

Dry Paper . is opake z wet paper is tranſparent, becauſe the 


| water interpoſed between the e of the paper fills ! ts 
, Jak | | | pores, - 
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when thin, becauſe. they do not poſſeſs a ſufficient” 
oh Giforderly pores, . to prevent the light paſſiug in tolerable re- 
0 gularity. But the moſt tranſparent bodies (as glafles)* do 
5 not ttanſin init all the lig ht which falls 1 upon them, but a con- 


a they caſt on a e enn; fee what colours appear, in the 


pptes, and aids ls: aue beg to the pb lagi Night: 
"The" moſt opake bodies; as wood: or marble, are tranſparent 
number of 


nderable Jofs of light 9 by reaſon of what vi ings back 
upon its firiking the glaſs; and this is found al inſuperable 


difficuity i in conſtrucking teleſcopes, which, ' requiring ſeveral 


magnifying glaſſes, loſe a a portion of light from each, till at 


length, if too many glaſſes be interpoſed, there ſcarce re- 
ae mains licht enough”: to depiet on the eye the objedts viewed, 
but a kind of white cloud ſeems to veil them. ey 


LEY 
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** 15 
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We have proved that the particles of light ry eh 
tall; we have now to add, that they are nevertheleſs 
thought to be of different ſizes; our redſon for thinking fo; ©. 
they are found to be of different colours, for colours are cer- 
. the offspring of light; and every ray of the ſun being a 
mixture or union of ſeveral kinds of light, excites in our eyes 
e correſpondent to the. component parts of ſuch mix- 
ture. You muſt needs have obſerved the various highly 
brilliant colours which ſucceed each. other i in à bübble blown 
from ſoap; they appear. as ſo many real colours, but are un- 
. doubtedly ſeparations of the rays of light which fall upon 
the bubble, into their primary principles. We obſerve the 
fame colburs in cut glaſſes of all kinds; alſo very evidently 
in drinking-glaſſes, when filled with water ; ſee what colours 


ſtems 


roy $340 
- 


Acts of fuch/glaff, in "the Light tranſinted through i 35 heir 
feet, _ 105 
"Ho! the ladies I further ſuggeſt the inftance of Mater pius, 
of buckles, mother of pearl, and ſeveral kinds of gems, 
though leſs familiar ; what renders them ſo brilliant? why 
do they exhibit ſuch variety of beautiful colours? different 
in different ſtones of the ſame buckle: and why is the colour 
changed by the leaſt motion? a proof the ſtone itſelf is of 
no particular colour. The anſwer is ready the rays of 
> light which fall on ſuch a buckle, &c. are, by the refractive 
power of the paſte, divided into their ſeveral original colours, 
which making different. angles of refraction, exhibit that par- 
ticular colour which correſponds to the angle at which the 
eye views it. The fame principles account for the highly re- 


fplendent colours of the Yay e in the necks of ny | 
birds. . | 
The uſual io of this potion, is 40 nie of the 
rays in a glaſs priſm ;/ and this, becauſe eaſily manageable, is 
now familiar. We have nothing more to do, than to ſhut 
out all light from a room, except what is admitted through a 
fmall hole in a window-ſhutter; againſt this' hole place a 
glaſs priſm, and let the rays. which paſs through it fall on a 
ſheet of white paper at a convenient diſtance. We obſerve, 
that the image on the paper ns not repreſent a hole of cor- 
. reſponding ſhape, but will be Very” much lengthened, and $ 
will contain various colours, in the following order: red, 
orange, yellow, green, blue, indigo, violet, or a kind of 


ne — Theſe are termed the ſeven frimary colours; 
and 
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: ang of theſe all hors are compe xofed : Theſe ploy appear : 
| always i. in the ſame order, and never "with various intervals. 5 
| Here, then, We. have a. ray of light which we. uſually call 
White, - into ſeven, other e none of MR being i 
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It is natural to all, can 1 ae! . U nen 0 


eee We anſwer, . Ves; by uſing a proper lens to counter- 
act the effects of the Priſm,) we return the rays from their pre- | 
ſent ſituation, and conduct them to that ſpot where they would 
have fallen, had no priſm intercepted. them: there, re- united, 
they, become White. If you aſk, whether they will not be 
whiter if the red ray be omitted? we anſwer, No: the pre- 
dominance of the blue will prevent it: If the blue be omitted? 
No; the red will ſtrongly glare; the whole is neceſſary to 
produce perfect whiteneſs, and no improvement can be made, + 
by addition or diminution. Neither is it poflible to change 
the colour of one of, theſe. ſeparated rays; for. inſtance; the 
red rays, tranſmitted through green glaſs, will receive no 
tinge of green, but will on a white paper ſtill depict a red; 
or the blue ray, tranſmitted through a red . WO Rill 
continue blue, 
Is it inquired, nl the: glaſs Snipe: them. ? ee re 
turns to a queſtion already hinted) we can give no other rea- 
ſon, than ſuppoſing theſe, rays to conſiſt of particles of various 
. which are Propgrtionately attracted by the glaſs; the 
ſmalleſt particle is moſt ſtrongly attracted; we therefore 
expect that to paſs ont of the glaſs at the greatef deviation 


n its natural courſe; this anſwers to the violet colour 3 or, 
6 N 5 particles 


Te) 


dusche of light of his Bre, affect our * wich 4 flfarion 
_ whichwelexprefs by the term violet colour, If we ſuppoſe a 
number of particles ſomewhat larger, they will lefs' feel the 
attractive influence of the glaſs, and will be leſs diverged';. 
theſe ſhall be, if you pleaſe, the yellow : and another ſize yet 
larger, ſhall be the red. Red rays then will always be the 
neareſt to their natural direction, and may be thought the 
ſtrongeſt colour, while the weaker violet ſuffers Babi Violence, 
and is moſt deflected from 1 its courſe; 
Perhaps this matter may be yet more ſi linbly Hated, thus: ? 
light conſiſts of three kinds of rays, red, yellow, and blue 
(for the iritermediate colours are mixtures), which either iſſue 
in union from the ſun or are ſo united i in their paſſage to us, 
as to form but ole fluid when they arrive here; this fluid 
contains, therefore, the principles of all colours, and is ſepara- | 
ble into all colours, if bodies properly adapted to reflect its 
various modifications and mixtures be ſubmitted to it. Black 
is the privation of colour z we are not therefore to expect this 
as xeſulting from light. White is the union of all the pri- 
mary colours, and the more e their voin, hy 7 more 
brilliant the white. 3 a 
What fay natutal abject to this theory? Obſerve the clouds 
| they refract, and reflect the fun's light; obſerve in an even- 
ing, how their colours gradually change from the afternoon 5 
| whiteneſs to deep crimſon, and how that gradually changes 
to violet, and to grey. Obſerve the atmoſphere when the 
ſun fork without a cloud ; wheh he is ſomewhat declined, 
examine that quarter of the heavens oppoſite t to him, it is 
2 77 red ; 


| TAPE ta bets: it N to „Wee 5 avi de don 4. TY 
bow, oper headiis blue; trace the CATE of theſe; 3 
Where the ſun ſets; from red to orange, to yellow, to 
greeniſh (this is uſually / but faint), to blue and to grey. The 
gradual, introduction and ſucceſſion of theſe colours at diffe- 
ent angles from the ſetting ſun, are not only pleaſant toobſerve, 
but alſo demonſtrate that theſe principles are founded in nature. 
But, the grand natural. proof of theſe principles.is the RAIN= 
| dow z 4 which z is ſimply a various application, of, them on an 
enlarged ſcale. 1 ſhall. advert again to the paſte buckles; we 
ſaid, that according to the angle of the beholder's eye, with. 
regard to any one of theſe ſtones, ſuch would be the colour 
: Woe. to him. We. ſuppoſe then, a ſtone at a certain angle 
ſhewys red, eley ate this a little it ſhews orange, a a little higher 
it ſhews yellow, then green, blue, and ſo on on, at different 
elevations. . Inſtead, of. theſe different elevations of c one, e ſtone, 
| ſuppoſe each colour. were allotted A tone. to itſelf ; then have 
we the primary. colours of "the. bow. We. have only, to change 
5M e ſuppoſed ſtones for real. drops of water, and the ſame 
_ effect will be e produced. , Whenever the ſun's. light ſtrikes | 
0 upon falling drops of rain, it is by them refrafted, into the 
priſmatic. colours; and if a ſpectator be placed in a proper 
angle to view them, theſe refractions Will. indicate t themſelves 
by ſhewing yarious- colours to his, eye. The angle under 
92 which the moſt refrangible rays. are, ſeen, is 40 deg. 171 min. 
| the angle under which the gl. ref rangible. rays are ſeen, 1 is 42 
deg./2 min. and all the particles of water avithin thoſe two 
angles. will n the eke coloprs, and conſtitute. the 
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ow. 70 n the -cireplac form of the bow. 
* wool, only 9 reflect, that this angle 18. permanent ; and: 8, 


| welt on either hand, as looking, upwards, requires the ſame | 


degrees: if, therefore, it maintain an equal angle on all ſides, 
the feveep of, this angle (and. of the bow), muſt be circular. 
The bottom part of the bow follows, the ſame law; and rain- 
| bows, . completely circles, were ſeen by. thoſe who, on the top: 
of very highly elevated mountains, could ſee to the angle re- 
quiſite, as well below as above: as was the fact with thoſe, 
gentlemen ſent, by the kings of France and Spain, to meaſure: 


an equatorial degree. The; ſight muſt. have been extremely 


curious; and yet, among ſuch danger and difficulties, no ons 
will envy it. When, however, without danger and diffi- 


culty, nature preſents what is curious to the eye of obſervas 


tion, it inſpires a pleaſure of which ignorance is incapable. I. 
| ſhall frankly,own, that at my laſt trip to Ramſgate, I was. 
highly delighted with what, is, termed a sEA- BOW, i. e. the 
priſmatic colours refracted from the ſpray of the waves of the 
ſea. To produce this, the ſea muſt run high enough to 
afford a good deal of daſhing ſpray; aud-the ſun muſt (as in 
a rain-bow) .be behind the ſpectator. But as it ſeldom hap- 
pens, that when the ſea runs ſo high the ſun ſhines out 


clear and free from clouds, theſe phenomena are rarely no- 
ticed. The principles of this bow are the ſame as thoſe of 
the rain bow but as many bows are ſeen at once, each wave 
making one, the fight is extremely curious. I remarked of 


one formed wk .the ny 1o cloſe as to ſprinkle me (I do not 
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To account for 3 appearance of a kind bf ſecond Rainbow 


above the firſt, of fainter appearance, and whoſe colours are 
reverſe from the former, I ſhalt temark, that though möch of 


the light which falls upon 4 drop of rain be refracted and 
reflected, and paſſing to the — eye, thete exhibit 
| the: priſmatic colours, yet other rays remain which, after 


by 
| Ng 
. 
. 
* 


ed are again refracted, and quitting the drop at” 
another part, there alſo diverge into the primary colours; ſo 


that were a ſpeckator properly placed with fs. 9 to theſe,” they 
would to his eye depict a coloured boy 
cannot be produced by the ſame a to the ſame ſpectator, 
7 5 but proceeds from different ranges of drops at different eleva- 
tions. It is natural to infer that the colours of thoſe rays] 


DES, which have ſuffered moſt refractions will be weakeſt. 


This double effece- 


As to Lunar Rainbows, they follow the ſame rater 
and differ only as being occaſioned by weaker light, being 


ſeen in the night time, and by being pale, or perhaps erhi- 
biting one or two colours only well, the others imperfectly. 


In the foregoing. obſervations the ſpectator has n 


been ſuppoſed between the luminary and the cloud; but 

when a cloud is between the ſpectator and the luminary, 
what follows? If the cloud be ſo confiderable as to preclude 
the paſſage of light, it is clear none of the effects of light can 


be expected; but if it be thin, light, and tranſparent, we 
look fot a hALo, or circle tinged. with colours, ſurrounding 
the” lurginary, Theſe are uſually ſeen at night, and arg 
thought to "0 light teftacted e the ſides of conge⸗ 
5 VC 


* 


* Jay 2 79 15 


A, S Hattiſh z in form. whatein this red predomi- 
nates as the leaſt refrangible colour, and the extremities have 
a tint of blue. Sometimes We ſee round the moon only 4 
circle of white, commonly very large; this is always in hazy 
weather, and originates from light reflected by ſuch vapours/; 
being larger or ſmaller, as they are more or leſs elevated. 
Vapour confined in a glaſs goblet when juſt forming drops, 
before it begins to run down the ſides of the glaſs, if placed 
before a light, and looked through, will exhibit the rudiments 
of a halo. The infinity of combinations: among the clouds in 
the atmoſphere, prevent the frequency of theſe phenomena, 
The rays of light are alſo promiſcuouſſy blended, and do not 
emerge parallel from drops in ſuch clouds to the ſpectator's eyes 
jf they did, we ſhould ſee round the ſun, through a raining cloud, 
much brighter rainbows than we now are acquainted with. 
If light be a fluid ſo exceedingly minute, and ſo ſtrongly 


aſſected by allʒ ſenſible objects, ſtriking here, rebounding 


there, iſſuing from all quarters, and never reſting, no won- 
der it viſits every creek and corner. If we forbid it when di- 
rect, it will enter by reflection, from ſome obliquity, from 
| ſome object, near or remote; 1 76 while this fluid and its 

effects ae l ſo neceſſary to human comfort, let us ever remem- 
ber with gratitude: this its Fame property. Cuſtom has 
rendered a great quantity of light neceſſary, to us who enjoy 
it at liberty; but it has: been found by thoſe in cloſe confine- 
ment, that a little light enables them to diſcern even diminutive 


objects. 1 remember hearing the ſtory of a man, long impri- 


toned in the e of the Cbatelet, at Paris, whoſe eyes 
became 
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had nally babies io his zk bse cho he 
could ſee the rats and mice whieh ran around him to Pick up 


Fe d wenn We may therefore Juſtly ſuſpect, that We are 


5 moſt profound obſeurity: perhaps as the 


never truly witliout light, even in the ors "night, or the | 


treaſures up heat, ſo it may light in ſome degree at leaſty 2d 
There are: ſandry other effstg, produced around us bythe 
| bgenicy of light; which occirits obſervation! they-ohieflyires | 
3 ſpect its colorife operation. Plants excluded from light loft 
their coloi as, und become of 4 dingy white; but if any bpen- 
=. ; be left whereat light ms may. enter; they will uniformly in 
vline towards it; and thoſe — hich neareſt approach it 

will be green, while thoſe at diſtance are whites | Plants, 

; while ſprouting; being concealed: from the Ught hy a gover- 
ing of earth, ab white; but no ſooner do the tender leaves 
appear above grouni, than the become greeii. Light, there- 
fore, or its effects, ſeoms neceſſary to the maturity of plants; 

or at leaſt to tliat of their colours. KI oh are e 
ed from gretm to red, by frequen 
(hen on the tree) by a pencil of wa 
the pencilled parts gradually: become red. Painted pictures, 

precluded from light, fade and become tarniſhed. : If the 
ſouth aſpect of a houſe be painted, it will keep its colour bet- 
tet than the north aſpect; and very much en an un- 
3; nes eee apartment having a-north/aſpe&, '/ 7 

Light is found under certain” ircumſtanees to have Sette | 
| ner effects; but there ſeems to bè much caution tequired in 


berermiaing What ef a are attributable” to > Fight infelf; "ani 
Derts zu | "Fo e what 


a 
Fo 
8 
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774 * b aber Agents, „bons n it bill 4. 0 whils | 
light and fite have been o generally confounded, no wonder ; 
the performances of one have been attributed to the other: 
perhaps both are neceſſary, have been 5 
t to be produced by one alone: It ſeems, that the lu- © 


er effects, in; which 


nat rays (which are certainly mere light) have the effect to 
putrefy fiſiʒ ox at leaſt very greatly to haſten their putrefac- 


N 5 2 ; and therefore, in ſouthern. climates, the filhermen very 
carefully hide their fiſh: from the moon-ſhine, a few hours 


exp ſure to which would render them unſaleable. 


8 1 le. „is very probable, that many other effects 45 from . 


this active fluid: but we are compelled to recollect, that our 


Stars twinkle: No, they are alternately hid and diſcovered 


by atoms floating in our atmoſphere. In fact, it has been 
queried, Whether there be any ſuch quality as colour really 
exiſting; whether the rays of light, ſeparate or combined; di- | 
rect or reflected from ſurfaces proper to ſuch or ſuch rays, 


do at merely excite in our minds, by peculiar effects on our 


I 608 8 of epd colours: inſomuch, that 1 it may be 
1 7 O | E . laid, 


_ acquaintance | with it is of neceſſity imperfect. Sight is 
the only ſenſe which determines of its preſence, and fight 
has the. reputation of being eaſily deceived. „Take a ſpecimen * 
or two, The rainbow, ſays fight, exiſts 1 in the cloud: 3 
ſays philoſophy, the falling drops of the eloud only ſeparate 555 
the rays of light, and theſe ſeparated rays appear to you in tze 
form of a bow. A candle in the dark has a ſplendid crown "oy 
of rays attending it: No, they exit only 1 in your apptehen- Th 
ſion, being produced by the impulſe of light on the Retina. 
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- Fig? the beat of liv is. FANS wa ets it! ages the 
; "mind, than coloured light, or than coloured objects 900 


FAS * 4 
LIT Sx I bs; Po * : abs ant x. Eh — n * 9 Rs * 9 
N R „ MF. RNS WOT RSS: : IP $4 : 7 8 "0 
n * „ ANT 66 > S IR TENT” 1-2, . „ 
* 1 * i * 1 N * 3 * 34> x EET wo 
| W Fo EI BEG FF. 3 
2 N 1 . R n N oy Fay * N La * 6 ny Or CP 8 * 12 2.8 * „ at EE 2, "2 
l 2 KIEL "Is = 58. A : N . WE * . n 9 r F ITS As . 
7 - . LY i AX 35 o of be 
4 6% : , * - G Ry > 4 : 8 . ; 
LS AN 8 $4 85 ig | . — £ 4. LR . 4 
a > i Th p IBS 
. 7 1 . 9 * * „ - 1 
8 L b > 
4%, > £3 ; 3 :%-Þ ' 1 5 
2 * . 0 i : 
2-5 > 
y N 4 2 
Hes" 7 + 4 4 * * 
1 BF 
: n 
» «5 
dy 4 7 + % 
K * 
N &: 2 9 
„ „ * 0 7 - 
1 3 


% a5” . or Fx 


It is not eaſy to' reaſon accurately, yet familiarly, o 18 by 


5 perceptions; nor is it always that analogy muſt be truſted 
às 2 guide; 3 yet when it affords an 0 opening, we accept with - 
pleaſure 1 the labours of thoſe who- endeavour to trace it. The | 
agency of light we have noticed in various inſtances: (ha 

be permitted to ſuggeſt, that its influences are yet more ex 
tenſive. I trace them thus, light is the fineſt and moſt power- 
ful "af fluids, irppelling $90 1 5 Ty, che ageney of Ford ſolar 


+ 
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| waters,” maintaining ng” in i bee. Air, aRtvated by i 
Hire, affects the waters in the inſtances of ſtorms, vapours, & . 
Water, air and fire, as excited by light, affect the earth, by 


imparting the priticiples of fertility :—it ſeems, therefore, as 


5 2 if we might ſafely conſider light as the firſt cauſe, acting 
| through various elementary mediums.” Or ſtate it thus: life 
is ſupported by the productions of the earth which produc- 


tions are compoſed of earth, water, and air, each FP which 


has been excited by fire, and fire is excited by light. AM 
the four elements are neceflary to maintain life; but they 
muſt have action communicated to them, for of themſelves 
they ares mnert. They are all likewiſe neceſſary; take away 

- "earth, of what value were the impulſes of air, water, and 


fire, without a ſubject? Take away water, what an arid deſart 
were the whole globe? Take away air, how ſhall we breathe? 
Take: N fire, behold a frozen * a globe of ice ! Take 

e away; 


"td chief agent, behold on ID that may be felt; 


© lidated! 


_ Inhabitants; the; reſidence of horror and e n 
calatnities, deſdlations, and woes. | 


When we advance beyond the boundaries of our habitation, 
Ty contetit ourſelves with conjeQure ; aſſer- 


"us muſt mode: 
tion ſhould only follow demonſtration, and demonſtration is 

5 commonly the reſult of multiplied inveſtigations: without at- 
tempting which, I ſhall ſuggeſt a few hints which ſeem to 

me well founded. I think there can be no continued motion 
of any b. dy, unleſs there be a continued impulſe upon it: If 


ie fire ceaſes its office, air, water, earth, are equally conſo- 
8 ' equally hardened, equally unfit for the ſupport of 


we ſuppoſe any intermiſſion, the motion will ceaſe. Likes 


wiſe, that though a very large body requires proportionate 


impulſe, yet if in itſelf it be quieſcent, and the impulſe up- 


on it be all in the ſame direction, and there be no contradic- 


tory impulſe from any quarter whatever, an agent apparently 


feeble may have great effects. Let us apply theſe ideas to 


the motion of the earth as a planet, by ſuppoſing that an 


unceaſing flood of light circulates round the ſun, carrying 
with it whatever it meets in its courſe, Does not light then 


quit the ſun in ſtraight lines, thereby driving a body from 
the ſun ? Perhaps not: not perfectly ſtraight. | I reaſon thus: 
the revolutory motion of the ſun about his axis, ſeems deſigu- 
ed to throw off his ſuperficial particles of light; no particle 
'thrown| from a revolving body follows a perfectly ſtraight 
_ courſe, windel the drops thrown. from a mop when trund- 
ling Cits a a familiar cornpariſon though a homely one), wit- 

neſs 
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90 ahi drape gm ne > many other inſtances 
5 "We may then aſſume, that the particles of light from th ; 
A ebene obliquely on the planets: next we enquire, 
F  - which way do the planetscirculate ? The anſwer is, The fame 
| 8 "Way as the ſun revolves; i. e. coincident. with this, f poſed 
| - courſe of the rays of licht; the planets and the light follow 
ade ſame courſe. But ſome planets have others. Around, them; 


T3 £ 


; 8 what impels theſe! ? Reflected light from their Primary : 955 


moon revolves round the earth in the ſame difection, aß . : 


of the light reflected from the earth, conſidered; as a Totatory - 
NT e Perhaps, even the daily rotatory motion of the eatth 
is maintained by light; 15 and perhaps the reaſon of the fo flow. 
rotation of the moon on her axis, is, the contradictory direc-. 
tion of the rays ſhe receives from the earth, with regard to 
' thoſe ſhe receives, from the ſun: if this, cauſe, were abſent, | 
the length of her days and nights mi ht be ſhortened. 


8 : ? 
6 
; FER 


4 | 3 5 Übe to- have it · underſtood (1.0 that I merely throw out 


theſe remarks as hints; though F own I think them plauſible. 
3 That I do not think light acts in contradiction to gravity 
ö > # w d attraction (much leſs do I think it acts without them), 


. "> 5 . but in conjunction with them. 0 3.) That I do not think 


* gh, * or any other mechanical principle whatever, originally | 
_ imparted this motion; but, that it may be the agent. made uſe 
_ of by the Supreme Intelligence, to maintain thoſe motions 
which his power and pleaſure communicated.., 7 4) That the 
_ motions of comets ſeem to have a a relation, in certain reſpects, 
4.4 laws different from thoſe which. regulate. the planets: 
and IJ am not e to ae, for cometary 
motion, £ DW” WEL. HY 
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We have: Laggſted 'our ideas on Fe motions: 00 the earth 
FP 7 moon, let us beſtow a moment's attention on the other 
185 planets. (I.) All the planets move the ſame way: f. e. can 
cident with the declination of the ſolar rays.” (2.) All their 
moons move the ſame way: i. e. coincident with reflected light 
from their revolving primaries, When any ſecondary planet 
ſhall be diſcovered moving contrary. to this* principle, the 
Whole hypotheſis muſt be abandoned. (3.) The neareſt pla- 
nets to the ſun receive his light, while it has moſt force; 
they therefore circulate quicker, as well by that cauſe, as 
becauſe they have leaſt ſpace to paſs through. (4.) I ſhould. 
not be ſurpriſed (or at leaſt J do not think it impoſſible): if 
z gentlemen verſed in calculation ſhould turn their thoughts ; 
this way, if they ſhould diſcover the proportionate impulſe 
of light, by conſidering the proportionate diſtances of the 
planets, their periods, and thoſe of their ſatellites, in con- 


junction with the velocity of light, which no doubt leſſens, 


according to ſome regular law, as its diſtance from the lu- 


minary encreaſes. 


It is clear, that by this train of a a vacuum is to- 
ally exploded throughout the ſolar ſyſtem, for we ſuppoſe ” 
the progreſs of light to be inceſſant. I think too, it is ex- 
| Pploded from every part of the univerſe with which we are ac- 
; quainted for where ſhall we place a ſpectator beyond te 
reach of light? Were our own ſun withdrawn (as at night 


to us he may be ſaid to be), ſtreams of light from the ſtars are 


: multiplied around us; and where. 1 their light inviſible? In 
W direction thall we fly to avoid it? to the right? we 


advance 
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of theſs abend dies; to the oft '"Y 


ies wel fot 


we advance toward othets; from each of which iſſue, in 


every direction, f teams of ligl ts; It is true their united 
beams are too feeble ta anſwer the purpoſes of human life = 
their comparative effect is {mall ; and therefore the ſun is ap- 
Poir tea as neceſſary for dur pſe, This is tlie dignity, the 
glory of light, it is indiſpenſable: te us? not to us only; 
"throughout the univerſe, . Wherever are creatures there. muſt 


bt, if they may be comfortable and: if. by their ſitua- 


ES they. be too remote from, other ſources of light, behold 


uns created to furniſh: light for their uſe. , Henee our ſun 
| ſhines, on us by day, hence qur moon reflects his beams 
by night; hence xremoter planets. have man | attendants; | 
hence ſtars are diſtributed throughout the vaſt expanſe, - Are 
there exiſtent beings? There is a luminary. The firmamept 


"7 oh crowded with luminaries, becauſe light is of -univerfal en- | 


joyment. This they beſtow, this they cirgulate, and (proba - 
uy ) this they re- collect. Light" maintains the intercourſe be- 
tween diſtant ſyſtems,” flies inceſſant throughout ſpace, diffu- 
ſes numberleſs bleflings i 1n- its. progreſs; ; ever alert, prompt, 


| vigorous, i is not this the e agent, . without whichy 
* de were not being! t | 


. . 1 


Tbis a a proper Maden at biet to _s for a mo- 
ment, and to ſolicit your attention, LaIxS and GENTLEMEN, 
to a retroſpect of tlie  Lubjects \ we have lately diſcuſſed. What 
prodigious exertion of contrivance and wiſdom is employed to. 
* ry our trolling tuitable for inhabitants ove | up for. 


. »,. 


3011 


s 


. amazing, expence of. power and Kall, 
once beneficial and elegant; ; replete! with the neceſſaries and 
pleaſures gf life; and offering for ſuppart or delight, all chat 
wel are capable of enjoyings all that is adapted: to. par gaauns. 
all chat may Gariafy,our wies, Wh. 
What wiſe, ooconomy: appears in the. e ee 


tribution of that.gecelſary: element Aim! to which we are un 


der ſo. many obligations, as ſupporting life by reſpiratięn, as 
friendly tempering our Sete blood, as contributing to out 
. of gf ſeeing and of f bearing, and indeed of all our 
1 ls yegrration J influenced by Air, and the'fup; 
—. of 15 5 emfelves,; ſupported. by it, to deny that we 
Are bebolden: - chi element, were not N ingratiruda bot 
madneſs. 1 WT to 10 ga d Wore 2 

X No or let the th a Ys an ther crane fream white 
murmurir 
magnificent PV 


mies, than to eich them $19 of this es 1 


Over head -a hurning 1ky ; . beneath the feet—a parched; ſand; 
arouhd—a wide ſpread deſart; no. ſhrub, ta relieve the, weary 


eye, no verdure vp yary 1 the tireſome proſpect, to ſuggeſt the 


pofbiliry of refre ment; ſuch is the aſpect of a land without 
War! forſaken of vom tables, forſaken of animals, wild, 
barren, dreary, deſolate. O for a bubbling fountain, for a 
cool ſpring, - whoſe falubrious draught may reſtore.,enervated 


vigour, and call back departing life! Fountains and ſprings 
Nature offers i in Plenty, freely diſtributing this indiſpenfable 
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EF Equally neceſſary the ſervices of Fixx, eng, numero 185 
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Fo cqually valuable; whoſe principles les, indeed, ale, "concealed ir 
obſcurity; from whom , We "receive many, many benefit: 
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. yet whoſe mode of action defies our ſtrickeſt ſerutiny, our 
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the ſervices of light as received hy. mortals, little to ſurvey 
the extent of light as comprehended by mortals; yet 
this is 400 which I can do. _ Summon your own powers Th 


 DIiEs'and GENTLEMEN 95 trace this bright fluid through diſ- 


tant realms, accompany It to other ſpheres, preſs on wherever 


it extends, follow to its termination, diſcover its boundaries, 
examine * limits, and Ty FRAME where | it ceaſgs ; ; is de too 


un a Fs 


let us N in the ita of 7570 Deren we may accom- 
pliſh, and at preſent j join the poet's prayer | 
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50 6. as 3 to 4 (i. e. ſhorter by a e its bebe, If 
out of air into glaſs, it will be as 11 to 17; or nearly as 
2 to 3 3 one dd of its $ length). Into a diamond 
7 W * 


n 4. * | 


This 4. may be „ e in its idea; d wee may ſu ppoſe 
the ray of light paſſing from a 4 medium into a rarer; 
| where, inſtead of being drawn toward the perpendicular, it 
is deflected toward the borizen; its firſt courſe being D B, 
its latter courſe B A; ſo that inſtead of going on to E, its 
paſſage is now varied the diſtance from E to A. It is clear 
that all circumſtances are reverſed from what they were 
we before, aud wert any one defirous to look along the line B 
D (Gppoſing it a ſtick for inſtance), he muſt not place his 
7 oe at E, but at A. It is clear alſo. that the part of ſuch 
ſt ck, whbetiii is beneath the water, will loſe in appearance 
one quarter of i its real length ; 3 ſuch being the proportion of 
the line 7 8, to the line 5 6. We ſee alſo the reaſon why 
A not only ſees to C (as in air he would do), but alſo 
much deeper in the fluid % 7 . 


Me . $gure, L is a pencil of rays ſtrik- 
ing a ſuppoſed ſurface, from which a portion of them it 
reflected, which renders this ſurface viſible to an eye placed 
at a correſponding angle: this is the firſt reflection (R 1). 
But the remainder of theſe rays, having. accommodated 
themſelves to that direction im poſed on them by the attrac- 
tive power of this — paſs * it; and at its further ſur- 
face 
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weg sg gin ide. f A whateper medium way 
_ Fx i dy big, che hooy., vb. the ipternal, nafurg, of the. 
© body; becomes viſible 5p: an erg Pe- 365 an Jorming 
_ a ſecond reflection (R 2); whereby it 2 e lame vi- 


ſible to an eye before the body. The ſecond refleion is 
always more ang ck rah than arc vu 82 047 - : Gf 141 
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1 Orell, The porn: the former figure. were Tuppoſed 
Fo fienilarquuiform,/ and. alike, ſo that having, ſuſtuned one 
LT -1iinfleGjon, the light bad no impediment to its further pro- 
eee; but in this-Ggure, they are ſuppoſed, 4 heifregular 
ia thein poſitions, their forms. their, fans, &. So that af- 
it ter hauing accommodated iſelf to what may be.at the ſur- 
flaes of this body (as. R). it Has Alt vary ite cn far a 
ſecond) ſet af i pures, aden for aitlüird, . mill copy 
ec qnd-difippaltived, wits enticavaurs to:find a paflage. 
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 PRISMATIC COLOUR Ako, a ray 6f eight feels the 
attraction of a medium denſer than that in which it is 
© moving yet as that ray is a mixture, ſome of its parts are 
more influenced than others, as appears by this experiment: : 
I is a pencil of rays paſſing through a hole in a window- 
; utter! into a darkened room (as ſuppoſed | in the Lecture), 
b they are received on a priſm a, b, c, falling on it at 
The fuperior denſity of this medium immediately i in- 
beds them from their true courſe (to S), and they paſs 
out at the further fide of this medium in a ſtate of ſepara- 
tion, forming the coloured 1 image, R. U V G, B, I, V, 
on which we obſerve, that thoſe particles of light which 
depict the red (R), are akuays neareft to the perpendicular 
(P) of that ſide of the priſm (a, b) from whence they iſſue, 
let the medium be what it may. Next to the red are the 
orange (0), then the yellow (Y), green (G), blue (B), 
indigo 09. and laſtly the violet . 


This orden is Þ conſtant, that were the letters away, and 
merely the figures 123 45 6 7 marked on the lines, any 
perſon 'converſant with the ſubject, would at once pro- 

N nounce, that the 1 1 would be the red, the ray 2 the 


3 2 | orange, 
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orange, 3 the yellow, and ſo on, xecording t to their di. 


tance e from the W lar 1 1 I} e 


The * of the Chews, are 20 all eh ey in "regard of the 
| ſpace they occupy ; but, as appears in this figure, the orange 
is but ſmall, while the Des dars, and 210 pre: N 
DouBLE. REF RACTION.. This * is "ow Sy 
8 which Sir Isaac Newrox thought his doctrine of light 
and colours abſolutely demonſtrated, and therefore he term- 
edit experimentum crucis, L is a pencil of rays, paſling as 
before through a hole in a window-ſhutter, and falling on 
3 priſm 123, whereby they are ſeparated into their pri- 
mary colours; near this priſm place a board (as O) with a 
hole in it, ſo as to let only one kind of ray paſs through it 
at once; this ray will in conſequence be prolonged from O to 
an oppoſite part of the room, as R and S. If in RS be 
made a perforation, fo as to admit but a ſmall part of the 
coloured ray, that part will be received on a priſm behind 
© RS: (as 4 bc). If the firſt priſm (1 2 3) be turned on its 
axis, in the order of the figures, it is clear that each ray in 
its order will paſs through O to R S; and through this 
perforation alſo, to the ſecond priſm a b c. By this priſm 
each will be refracted (as entering a denſer medium than 
that it quits), and this refraction will be, as before, leſs in- 
fluential on the red rays than on the others; ſo that 
whereas the violet will riſe to M, the red will only riſe to 
N; N intermediate colours, being intermediate ſtill, ex- 
: 5 actly 
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TT | 
| aftly as before. Which ſeerns to prove, hal 97 theſe ray s 1 
when ſeparated, are yet affected by the attraction of the glaſs 3 I 
in various. propdttions' bf forcez, they have certain gfential Y 
and conſtant differences between themſelves : of which a = 
difference in ſize, and perhaps alſo i in denſity, ſeems to be A 
| aſcertained by the principles of  attraQtion.!,- As all the rs 
maintain their, ſeveral; colours, and though, a, ſecond. time 
. refracted, yet are red, orange, &c, ſtill, no f chan 
in. een een is wk = 
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x. Havd alteady deed} chat a f of tighy Peſſiag Sit of 
lr ito Water, will be atttacted by the wüter asu denſer 
* And Geflected From ts conſe (Plate. 1. Rg. 1); 
„ that fteth the futther de; Ef a. trahſparent, bbdy is 
75 ck the moſt conſiderable reflection of light (Plate I, 
. Sem re 2); alſo, that a ray of light paſſing 
through en indes, is, at its exit into a rarer me- 
dium, diverged into its primary colours (Plate II. Priſmatic 
i | Colours), We have now to combine theſe three principles, 
in order to account for the generation of a RAINBOW: which 


is merely a natu ral e of * priſmatic ſeparation of 
colours. F ie ee ys 


No. I. pi isa ray of light, which ſeiking or on a ſpherical drop of 
falling rain, inſtead of continuing its courſe to O, is by the 
attraction of the drop, as a denſer medium, inflected to 2, 

where ſome of it paſſes out; but the remainder is reflected 
from 2 to 3, where it iſſues ſeparated into its component 
colours. Now, in order to know which colour we are to 
expect in any ſuppoſed point, we are to recollect, that the 
neareſt to be perpendicular (C 3 P) is red, and the furths? 
= Re wolkt ir thele form the PR IO order to avoid con- 
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+ Fafion on the ee the letters Tr only are vi, 28 Indi- 
cative of the colours red, yellow, and blue; ſince, if theſe 
iſſue right, the others muſt follow of courſe.] But though 
much of the light be loſt by its exit at 3. yet there remains 
5 enough to be further reflected from 3 to 4; where it is 
again refracted, and iſſues in ſeparated colours. It is clear, 


that were a ſpectator fituated above this drop, theſe” colours 
would to his eye appear diſtinct. Theſe n the upper 


"i bow, « or WATER-GALL, | 


No. 2. ſhews the effect juſt hinted, i in a ears) as ſeen by a 
- ſpeRator ſituated: below it. In order to deſcribe which, we 


ſuppoſe the ray of light which enters toward the bottom of 
the drop, to be that we deſign to trace; becauſe; the diffe- - 


rent ſituation of the ſpectator requires it. L is a ray of 
light ſtriking the drop at 1, refracted to 2, reflected to 3. 
where moſt of it iſſues in its primary colours; that neareſt 
the perpendicular (C 3 P); as uſual is red (r y b); but the 
remainder of this light, is from 3 reflected to 4, where it 
iſſues in a ſtate of ſeparation as to its colours; and, as be- 


fore, that neareſt the perpendicular Co 4P) is red; then 


| yellow, and then blue on 1 25 F Ih, b 2). 


It is natural to ſuppoſe, thus the rays r 2, y 2, b 2, are 
much weaker than thoſe which have not been ſo often re- 


fracted and reflected, or have loſt ſo great proportion of 


their light : which remark accounts for the apparent weak- 


neſs and \ indifune faintneſs always noticed in the upper | 


7 | | N bow. 
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ide 8 The reverſe, onder of the; ws is Pn ak "Ig 
1 comparing; theſe two, figures. ; In No. 12 the rambow re- 


ſh fraction reads, by Vr; in No. 25 the water-gall refraction 


reads, A 2, y 2, ba; 3 ee m the former. 1 8 ) 155 at . 


* F 8 þF 
* 


Nals. N the lk: wks: only! thoſe rays dat fall in 
or near the direction L, are concerned in producing the co- 
lours, By tracing the ray L, L. to L, it appeats to ſtrike 
the further fide of the drop at the greaigſ poſſible diſtance 
from its axis A B (above its axis); and to be reſtected 
„to the) ware, paſſible diſtance; lot its axis: ſo that the 
Whole pencil of rays _ kept compact, and aſſembled toge- 
ther as much as may. be, thereby Preſerving; force ſufficient 


t depict the colours. Whereas all other rays above or be- 


- low L, are ſo ſeparated and thinned at their exit from the 
drop, that they are ſeattered aud loſt, and become too 


| weak t to produce colour. The former are termed efficacious | 


2 | rays, the latter inefficacious rays. N Trace, as an inſtance, the 
ray 4 to 1, to 2, to 3, Where it comes out alone; for 


8 though the ray b ſtrikes the drop originally not far from a, 


yet after its refractions, &c. it comes out nearly at 4, | 
which is too far from 3 to produce any effec. The ſame 
reaſoning applies to the lower * c, d. 
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| = "A LOY it is evidently. irapottible, by "at of the divergence of 


the rays, that : any firgle drop ſhould exhibit all the RAIN- 
Bow colours to the eye of a. ſpectator” at the ſame time, in 
this example, we ſuppoſe ſeveral drops, or ranges of drops, 
one above another; and it appears that, as the drops at differ- 
ent heights preſent different colours, all the colours are pre- 
beutel by means of each range furniſhing that yroger, to 
| thoſe of i its T's. which firike a ſpectator s eye, 


£ 1 are 75 of light, 8 the 4 3 * at the top; 
theſe being refracted, and reflected, come out diverged: 
that neareſt the perpendicular drawn from the center of the 
drop, is red (R),\ which, of all that iſſue from this drop, alone 
ſtrikes the « eye. of the ſpectator: the others being diſperſed 
around the eye (as o, 0 g⸗ A v.), but not reaching it. 
The ſecond drop is fo ſituated, that not its ray neareſt the 
perpendicular, but that ext to it, reaches the ſpectator s eye; 
all the others being loſt. This depicts the orange (O). 
The yellow (Y) rays are next above that; all others from 
this drop being uſeleſs; the green (G) is the center ray; 
| the blue (B) is the upper ray but two; the indigo (I) the 
upper but one; and tho violet (V), as moſt refracted, is that 
ray furtheſt from the perpendicular drawn from the center of 
| As „„ the 
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=. 

* - 8 

4 * 

4 
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5 upper angle, A R, being 42 deg. 2 ne. e 


= a ares. : 


"hy 4vop 5 ; all the other rays of this drop falling bow the 
ee (as i, J, g. y, o, v,); conſequently are inefficacious. 
After conſideration of the foregoing plates, eſpecially No. 

n, Plate III. this figure needs no further eee, 5 


A is-a ray off light 1 to L L, 8 through the . 
of a ſpectator; and thereby becoming the axis from which 
the angular bearings of the. refractions, &c. are to be calcu- 

lated: the lower angle, A V, being 40 deg. 17 W941 ; the | 
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No. 2, is a Geailar Hpreſentation of the = the Water- 
w gall: but the colours are. contrary in their order. The drop 
which appears red (R) being now tee, the orange above 
that, and ſo on, at the Nolet. takes the, N 285 _— 
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It is er while by the fame proceſs. as. in u. No. * the PM 5 
ray of the upper drop i is violet ; the next above, it indigo; ; 


and fo on, till the ber ray of the lows * drop i is red. LL 


is 1s Agut a as before. 


% 
* 
* 9 
7 N 4 9 N 
— F £& *# WP ! + 
” * * ” Y f . 
„„ 1 1 a 4 


5 — * 9 * ado Jo. * * F * TY nnn * 0 
: < R * r + . * * 1 . : 
TE" "2 ö Fre r R ö ccc . _— 
hk. 7 r 2 war? 27 ky * 1275 v7 7 7 * FRE: N . n Ee * TR * 8 A Wr ** REY. 9 ö * * 
0 Jp: 5 r N re * EN e FA pt Ps IE N 
85 70 h a SLED DL OO + ah N 9 i n 2 . : 
9 5 . x AS 5. 4 AF EY . „ A (%Y . F224 - ors 
- * * — * » . 4 
e . 7 7 1 - * BY, . 
N 3227 
3 7 * , 
* 19 N * n F * 
f = x N . K 4 * N 
: ** f | As 7 3 1 _ 
. —_— " 4 . 
— * ® C 
; 4 
« . 8 iu 


” nit. 1 * 


* vw _ CRE. 3H - 1 -& q N 9 5 - \ - A 3 
= = = i 2 , \ # > @ \ . - l l = 4 * =_ j = = 2 = * = = # = 
Vo of es 44 oo Greet NE LE Ee ee eat oe 7 W N „ 9 2 W N EG 7 2 * ates _ — \ | - ay 8 n 
5 n by > * - * i. + * A * * py 
— 5 0 hat * 
_ — - — —— — — ——— — wes — 6 4 —_— — — — — — —x —— —— — a —. — * 
1 4 — FIT 7 ＋ 22 5 8 * % * . Be x ILY, 2 — \ 
W = > * 6 * . * Nen . 4 
— 2 * g 2 N 
* * — _— 6 Lend * * 
— * * 88 9 MS * 7 WT OPT F - 9 R ä 3 * mn 72 * 7 
* . * n * * * * * * : * 1 
=- 
- 
9 = 
' 
* * 
« 
o * v . 
„ 
| \ 5 
- 
v 
- 
N 4 
* * 7 1 
— * 2 
. * 
- 
. 1 
* a4 4 * 
» 
„ « * 
* 
* 
bo 
* . 
* a4 
« 
* 
: 
. 
. 
5 
. - 
* 
\ - 
* 
A 
* * 
\ * . 
* 
* 
* 
0 
o , 
o 
N 
* * 
. 
- « 
/ 
— 
* 
% 
. 
* P 
F | 
% * 
? 
+ 


— 


—— 0290 re 


N 6 
* N — 
rr FLA 64 


2 5 „ 2 
F 43> Y 


5 AN Ye 

5 n 

= 5 * * * 
4 F 


"= | 
7 -< % 2 2 7 
* * * - b. * 
5 _ N 1 8 y 
* N ” 3 4 
þ bi 4 — * 1 15 - £ l ? 
*s : 3 « 
* 8 2 * * i 
y A; 2 - 
% 25-3 > _ 
. < $ 
$8 3x. BS - * 8 : 
30 Rs =. ö 
8 — 8 : 
; FR * , 
— ' 82 5 
f A F 4 
N i © . 22 2 * bs 8 * 
7 1 S9 wg * i 
* 85 „ o - 15 I 
- 8 2 2 
* * . * ty N 
k R * 6 ' : | | 
6 8-7 ' 
2 ” ® - 
* * "Ss. = N 4 * 8 7 
NN * 5 * 4 F * * . 3 4 1 N 4 
„5 : . F 
4 
* 
% * 
. 
8 4 , 
"OED 
: 
* 


INES 
Mee: 


* | 
Rn 29 5 


r 
< - 


— 4 ＋ 
— SL 
2 


- 


* 


I $44, 164 — — 


ay 


be —u tÞ — . — —ę— — 
N 
4 
4 
% 
4 
* 
* 
| 
* 
* 


o 
: 


OY 


the —_ Do the horizon. If the fan we 
the lines A B, and A C, would coinelde; K "conſequently the 
| bows would appear complete ſemicireles b. + when 
below the horizon, the 'boxys are proportionately elevated 4 
when the ſun is high above the horizon, the bows are pro- 
; portionately depreſſed. When he is higher than the mea- 
* © ſures of the permanent angles neceſſary to form the how, 
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1 8 merely a combination of # the -pincils a aided: in 1150 * 


is a fuppoſed 
ſpectator; ; L 1 2 rays * Tight tro hy fun'; AB a line 


parallel to ſuch rays, and which paſſing through the eye of 


A, becomes the axis from which the angles of the bows 


are to be calculated. B is the diſtancs 


their * as they appear at an equal angle from it on 
* becoming Cireular. B Cs the altitude of 
vere at the horizon, 


en the ſun is 


© the bow is below the ſpectator's horizon; conſequently 


| — Enviſible; . that during the middle parts 9 of many days 
in ſummer, no rainbow can appear, or ought to be ex- 
pected, till the ſun deſcends from his meridian altitude to 


the * angle for forming the bows. 


| 


The Sales Goin B'to D, is 40 deg. 17 min. ; from D to C, 


1 is 40 ſay; t the breadth of the interior __ Is I deg. 45 
3 : 1 85 min. 


* 


IF 


"" 


| . B C 42 "RY 2-min..; ö 8 E is 'P; 18 "OY 
' ſpace from which no refracted colours arrive at the ſpecta- 


tor's eye 


g it being too high for thoſe which form the lower 
bow, «and too low for thoſe which form the upper bow; ſo 


that all effects of light reſulting from falling drops here, are 
- inefficaciqus to the ſpeQator A. The breadth of the ſpace | 


is 8 deg, 56 min. making B E 50 deg. 58 min.; from E to 
8. meaſures 2 "dep. 12 min,; ſo that the upper bow is much 
ah en than the inferior (nearly double), and the diſtance 
B G 54 deg. 10 min.; ; ee * _ no refra@tion. of 
übe 18 viſible $01 * „„ a 2 


EEE 


The e 3 lian 1 the we 1 Sith 3 | 


calculated, as occaſigged by a ſingle ray of light falling upon 
them; but when we conſider, that rays from all parts of the 
8 fall upon theſe drops of rain, we muſt add to our cal- 
culation the apparent dimenſions of that luminary ; ;z. which 
being, about 30 minutes, or half a degree, increaſes the 
breadth of che bows half a degree each, and decreaſes the 
diſtance between them half a degree; 2 that the interior 
bow will now meaſuge 2 deg. 15 min.; the interval 8 deg. 


26 min.; the exterior bow 3 deg. 42 min. Alſo the great- 


eſt ſemidiameter of the interior bow (B E) 42 deg. I 7 min.; : 


; Be leaſt of of the exterior bow 5g 2 5 50 deg 43 min. 
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® HE en of Hal os "TC hd ounces Tor by MG... 
| Huyonxs, by ſuppoſing, that the atmoſphere may con- 
"tain floating in it, certain globules, whoſe external coat is - 
hs formed of tranſparent i ice or water, while its central. parts are 
OS opake, being formed of particles of ſnow : theſe. ſnowy 
particles being the center, around which the adjoining va- 
pours adhere. It follows, that no effects of refracted light, 
are to be expected from rays attempting to paſs through 
the center; but from thoſe paſſing, through the ſides. * 
No. , a12bdc, repreſents ſuch a globule ; .L L. rays of 1 
ght impinging upon it. L I, L 2, are rays, which ſtrik- 0 
ing the globule 1 in 1 and 2, are conſequently refracted, as 
jp entering a denſer medium, and iſſue at c and d; where 
being again refracted, they croſs each other in e; whoſe 
. diſtance from the globule is. ſomewhat leſs than half its 
diameter; theſe rays being prolonged to 3 and 4, it fol- 
lows, that no light can reach an eye placed any where in 
the angle 3 e 4, be theſe lines as long as they may. 
We obſerve, that c and d is the furtheſt diſtance from i, at 
which any ray can paſs; for the rays L a, L b, are 
turned much further out of their original courſes, and 
come out ſpread much. beyond 3.and 4, conſequently, can- 
not reach the eye placed within 3 and 4. 


No. a, Repreſents the effect of a combination of ſuch glo- | 
bules, Rugs. from the center e as appears by the 
| | figure, 


— 
2 
n ee. 


* & A? TH 9 8 
* LY * n * " 


3 % nad "WH 


) 


lhe; of cannot reach the eye at 1, nor can ay within the 


VV 
1 - thoſe 6 ) from B. But the rays. from. C, and D, being 


e 1, 2, reach Fat 8, and 4; and being thoſe patti- 
cles which haye leaſt felt the refractive influence. of the 


mY is obvious, alk the at UE * 1 45 are a cone, SiO hich 


Z : - 0 1 it is refracted to the eye; ] but around ls circums 
E ea effects of refraction. are 44 ex pected. | 
. "M. A 8. N E T. 8 g 
1 4 Gugel be laid undet a a piece of fine paper, upon which 
fine ſteel filings are ſtrewed very thin, by means of a very 
gentle ſtriking continued on the paper, the particles of ſteel 


al 


will arrange themſelves on the paper in forms. correſpond- 5 
E259 ing to thoſe of this figure. 1, 4, Are the Polls of the mag- 


net; 3, 4, what may be termed i its equator, When direct 


| bh. . with; the magnetical axis 1, 2, the ſteel flings are trait, as 
P and F, but on each fide, from 1 to J and G, and from 2 


do K and H, they bend conſiderably ; from 1 aud; K to 3 
and from G and H to 4, they gradually form e 


A into yet more crooked curves: whence! ir is mg ny 5 0 


h | „ 'haphs: natural courſe of the magnetic fluid, ; is a alon ng the Polar 


ciples applied to · the globe of the earth; | account very rea · 
dily for the polar direction of the magnetized needle. To 
account for the variation of the needle; we muſt ſuppoſe a 

| Correſpondent variation of the magnetic poles of the globe. 


End of the rinsr Series La Lectures. 


- 


: A 8 3 3 8 : ** 
: EAR 1 2.2% 
L ee < $I 95 
Ss ; hy 
* 


_ 9 9 ä K * 228 . A 
, * 3 ” ö A LE 2 9 9 R ö * ö 2 1 . 
l 4 K > a * _— a a ame tf dou n wy a 9 2 * 2 (- _ . * > 
5 4 * IEG POR oe c n enact] "008 2 F n en N 9 * N 2 * * Ls 4 OX 1 
n „ 322 %%%CE! . ̃ĩ en at —¼! £2 9 % ðĩðͥ : ** & l * 5 3 

r A $ F dd heros $2 * TS n wa” N 3 o IO $a * 1 5 1988 K RE * * * 

R 2 N r N 3 * * ok be EIN 63 * 0 . * 8 Y : 4 6 
+ 66 7 . 34 Nee. © 2 WEE” $94.1 L AL f * * - * © : 1 © : KN * 2 

RED. #* \ * 3 We; ; 4 . . : hs * * : YL ? 

5 — * „„ 2 * * k 7 C s , 

—_—_ 8 a , 37 * pl % F 4 

= * 4 5 4 - ; - of 
— ; : * N 4 K ; 
Pp 2555 ; ; LE * iP : pr : K * 

TH P * * 

7 L , : 8 . : x 2 

. „„ ; $24 « SEES. ” 4 c Ext a 
i 2 * : F A * * » 4 * 

8 ; £ 4 

"3 * *. 4 > : : J F 

* 3 * — * 

p . - 
4 8 ** ” 
- 
* 
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axis, FE; and very weak towards 3 and £ efe prin- | 
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HE knowlelge of what precoded.u us, 1 of 5 aſſes 
remote from us, is among thoſe acquiſitions” which 
place the talents and induſtry. of mankind in the moſt con- 
85 ſpicuous point of view; and. when it has for its object occur- 
rences of great magnitude and general importance, when it 
traces the more extended operations. of nature, and by com- 
pariſon of the paſt and the preſent, 1 in a manner. anticipates 
the future, we cannot but regard | it as among our moſt valu- 
able and intereſting poſſeſſions. With this ſentiment we 
come now to the conſideration of our terreſtial dwelling ;:0n 


. ſome of whoſe 7 as a planet we have ny be- 
| 5 ſtowed 


3 


1 ; 


PE « „ 83 A 
. 1 r 2. 
r * 
J ME. * * p 
of ry” * 3 * 


N 


Bone our attention; obſerving, Its leber, its stine, 


and the . Variation of ſeaſons upon it: thee motions M4 it./poſ- | 


_"ſefſes in common with other planets, but we are prevented 
by diſtance. from intimate acquaintance with them, while by 
reſidence we are naturally qu alified for. gore .AC pate Know- 
"w—_ and-Cloſer inſpi Pechon Of 8 


the cartier 
We have ren divided the earth no hogs zones, belts, 
or diviſious, whoſe natures. were well exprefled by their ap- 


pellations ; as TORRID, TE M PERATE, and FROZEN; theſe 


will be of great uſe to us in the progreſs of what remains 
to be delivered, * will generally e our obſerva⸗ 
tions. TEAM © 

The firſt particular which ond ſtrike a R in | Ge 
wiping the earth, is, its wnevenneſs, its mountains, and its 
valleys (theſe we diſtinguiſh in the moon, though little elſe 
is ſubmitted to our fight) ; next its diſtinctions of land and 


water, including the verdure of the former, and its interſec- 


tions by the latter. On the firſt of theſe 1 we propolet to of a 


Ri 


few remarks in this diſcourſe.” * FO To AV 


We begin by Liggeſting, that the la or Wale 


part of the earth, is remarkable for the dimenſions of its 


eminences (mountains), for the depths of its "ocean, and 


the "magnitude of its interſections (rivers); IF that here, moun- 
tains are 1, op above the level of the ſea, the ſea higheſt 
7! other ſeas, its bottom much below the bot- 


tom of other ſeas, an nd its .rivers” "moſt eapacious. Here are 


what we may term extremes ; 3 flat and extenſive deſarts, or high 
and elevated mountains; 3 f 


* 


any, gentle declivities, or 
eaſy 


RF: 


ly Aken: not bill, bur maſſes Aung . to the ſkies. | Here. 
ure rather torrents than rivers; no gentle ſtreams, no brooks 
ſecretly gliding, but ber fecben waſtes, or rapid, and over- 
Whelming foods. In ſup d 'of theſe remarks; 1 ſhall Juſt 
Hint at fore bf the moſt e e taordiuary 'of both kinds. 
As a ſpecimen of what mountains may be, Aae e ac- 
counts Swen! us uf the AxbEs in South America; the moſt 
mountainous of mountains! extending from 10 deg. north 
latitüde, 0 5 ſouth Ntixude; x ebe ce, OY part of 
Their! obürf Roper edustofial. RR rod ranks Hh 
* Theſe mountains, , ſays OeArrk, 10 are 4 Prodigy Loads 
and without” parallel' in the world, being a high chain of hills 
x 500 league in lengeh. and 40 leagues' broad, with many in- 
tertnediate valleys: the afcent is fo prodigious that we employ 
three's? four days is akte at the top of them, and as many 
more in the deſcent, that 5 bf: peaking properly, and only of 
che touts h $ for therthife it may be affirmed,” that one 
begins to Mutt even from the Tea-fide, becauſe all the way, 
which is about 40 leagues, | is nothing but an extended ſhely= 
ing "coaſt, for Which reaſbn their rivers run with ſuch force, 
wur their ſtteims are like will- treams, eſpecially. near e 
| fourees. 5 gr coho 15697-11019 om | 
he When W ike to aſcend the hie n part of wt mountains, 
we feel an air ſo piercing and fubtil, that it is with much 
difficulty we breathe, which. obliges us to fetch e our breath 
quick, "and, . Rrong, and.to open our. mouths wider than ordi- 


NY F 


I 


nary, applying. to them "likewiſe our handkerchiefs to con- 
MF. our breath, and break the extreme coldneſs of the air, 


PETE 


and 
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and io Hoke? it more proportionable to 10 the temperament which 
the heart requires. This I have eee eve 7 time that! 
have paſſed thoſe mighty mountains 
% Dou ANToNio DER HERRERA, 2 and eee writers Shire, 
- that thoſe who paſs the. Andes in Peru, ſuffer great retchings 
and vomitings; F becauſe nothing produces ſo great an altera- 
tion at once as a ſudden change of air, and that of the moun- 
tains, being ſo, unpropertioned to common reſpiration, produces 
in thoſe who. pals; over it thoſe ſurprizing and Painful e effects, 
- *Tis true, that in that part of the Cordilleras in Peru which 
they call Periacaca, there may be a concurrence f other 
cauſes, and a particular diſpoſition, of the elimate, to which 
may be attributed ſame of theſe effects; for if they were to 
be attributed only to the height of the mountain, we th 
paſs 1 itin Chili ought, to fiad thoſe 1 inconveniengies As much 5 
more, becauſe; the mountain is higheſt without compariſon 
here; and yet I never endured thoſe retchings, or vomitings, 
nor have ſeen any of thoſe motions in others, dur onl 7 the 
| difficulty of breathing; which I have mentioned, 1 
Others experience other effects, which, Ihave often — 
ther relate; but certain it is, we go. t hropgh theſe mquite 
tains, treading as it were upon clouds; when we aſcend to 
| the higheſt we can no longer ſ ſee the earth for the clouds be- 
low, but the heavens are clear. 1 the fon Hive, out in its 
full luſtre. 1 5 5 
N The Iris, or rainbow, "hich i in i the valleys we ſee "ſee 'crofling 
| 75 heavens, we obſerve from this beight extended, under our 
ft; nor is it! leſs admi rable, 92 at e we * at oer 11 55 


639 


8 Kiſs; "Ur as at a Allkabee tempeſts and Wich falllug fr juto the 
valleys beneath, the ſerenity 0 over r our heads e exceeds that of tlie 
fipeſt ſummer's evening. 3 | 

4 There are, in this Cardilleras, « or 5 of mountains, ſix⸗ 
teen volcanos, which at ſeveral times have broken out, and 

cauſed effects very terrible and aſtoniſhing to all the country, x 

Amongſt the reſt, that which bappened i in the year 1640, is 

worthy to be remembered ; it broke out in the enemy's coun- 

try, in the territory of Cacique ALIANTE, burning with ſo 
much force, that the mountain cleaving in two, caſt forth 
pieces of rocks all on fire, with ſo horrible a noiſe, that it 


was heard n leagues oy like the going off of can- 


nons. 


The Ac which may be 1 in paſſing the Cor- 
dilleras between each ſide of the mountain is ſo great, that 
they ſeem two different worlds (the eaſt and welt parts). 
One would think heaven had placed theſe mountains here to 
divide them as a wall, and. keep off from the welt all the 
| ſtorms and ill weather of the eaſt, Any one. that travels to 
the top of them may experience this clearly, for there he diſ- 
covers both horizons, and when he looks to the eaſt, all is 
covered with great vapours, which ſeem to hinder the light, 
and ſhadow all the country; and at the ſame time looking 
weſt, the heavens are ſo bright, that it cauſes pleaſure and 
joy to look on them. The eaſt ſide is full of a cloudy thick 
air, which engenders ſtorms and hail, with horrible thunders 
and lightnings: on the other ſide, in the weſt, there is not a 


cloud to be ſeen, but all is clear and bright, as if in the hea- 
vens 


. * 


EC” 


vens gener "TOR were ooh a, partition as \ the. Cordilleras | 


to divide the climates' 1 and upon earth there is a difference f in 
2 trees, plants, and animals on each fide, d As; 8 88 
A curious obſerver contemplating once from this 1. 
this remarkable difference, faid, that nature, in the fabrick 
of this part of the world, ſeemed to have turned her back 
upon the eaſtern provinces, and looked with her face only 
Wet hk giving bleſſings with both hands to this laſt, and 
leaving the other as jt were diſinherited, and grieving : at the 
pre-eminency « of its elder brother, © In going down to the | 
eaſtward alſo, there are fewer fountains and rivers, and thoſe. 
muddy, the face of the land melancholy, without ſo much as 
one green tree to recreate the ſiglit, nor any pleaſant verdure; 
aud when at laſt you meet with ſome, as in the valley of 
Uſpallata, the heats begin to be intolerable, but when we go 
to the weſt it is quite otherwiſe ; for as ſoon as we begin to 
deſcend; we meet with lovely ſprings, the trees are green, 
the groves fragrant and pleaſant, and the little valleys are like 
to many reſting- places in that great ſtair-caſe. From the _— 
foot of the mountains one feels the mildneſs of the ſea-air, 
and one is charmed With the ane of the birds and 2275 
br et objects. ä 
To this 1 ſhall add the liter account of Den Ae forte DE. 
1 o, who was one of the N ſent to meafure an 
equatorial'degree. —_ . 
The ruggedneſs of the road from Triginagin; ada 
up to the mountain, is not eaſily deſcribed. In ſome parts, 
deere th is. * 225 that the mules can ſcarce © keep their 
nah 5 


1 


7 voting ;. N in aber the. nvctiviey 18 ey difficult.” 
The trouble of having people going before to mend the road, 
the pains, ariſing, from the many falls and bruiſes, and the 
being conſtantly wet to the ſkin, might be ſupported, were 
not theſe inconveniencies augmented by the fight of ſuch 
frightful precipices, and deep abyſſes, as - muſt fill the mind 
with ceaſeleſs terror. There are ſome: places whete the road 
is ſo ſeep. and yet ſo narrow, that the mules are obliged to 
ſlide down, without making any uſe of their feet whatſoever, 
On one fide of the rider, in this ſituation, riſes an eminence 
of ſeveral, hundred yards; and on the other, an abyſs of equal 
depth; ſo that if he in the leaſt checks his mule, ſo as to 
deſtroy the equilibrium, they both muſt unavoidably periſh. 
After having travelled about nine days in this manner, 
| lowly winding along the ſide of the mountain, we began to 

find the whole country covered with an hoar froſt; and an 
hut i in which. we lay had ice on it. Having eſcaped many 
perils, we at length, after a journey of fifteen days, arrived 
upon the plain, on the extremity of which ſtands the city of 
| Quito, the capital of one of the moſt charming regions upon 
earth. Here, in the center of the totrid zone, the heat is not 
only very tolerable, but in ſome places ihe cold alſo is pain- 
ful. Here they enjoy all the temperature and advantages of 
perpetual ſpring ; their fields being always covered with ver- 
dure, and enamelled with flowers of the moſt lively colours. 
Howeyet, although. this beautiful region be higher. than any 
other country' in the world, and although 3 it took up ſo many 
* of painful journey in n the aſcent, it is {till overlooked by 
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ene mauntging 3 des 1 with then 791 
Wiang with, volcanoes at the top. Theſe ſeem piled: one 2 
upon the other, : and riſe to a moſt»-aſtoniſhing height, with. 
great coldneſs. However, at t a determined point ab ve. the 
wy face. of. the * the conge ation is found at the ſame height 
in all the mountains. Thoſe parts which are not ſubject to 4 
coutinual froſt, have here and there growing upon them ry 
| kun, reſembling the geniſta, but much more ſoft and flexible. 
Towards the extremity of the part where the ruſh grows, and 
the cold begins to encreaſe, is found a vegetable, w with A 
bound bulbous head, which, when dried, becomes of amaz- 
nig elaſticity. Higher up the earth is entirely bare of vege- 
Wl tation, and ſeems covered with eternal ſnow. The moſt re- 


| 1 arkable mountains are, that of Cotopaxi (already deſeri > 
8 as a volcano), Chimborazo, and Pichincha. Cotopaxi is mote 
Thau three geographical miles above the ſurface of the "ſea: 
the reſt are not much inferior. On the top of the latter was 
my ſtation for meaſuring a degree of the meridian; where ] 
| Cuffered particular hardſhips, from the intenſeneſs of the cold, 
A the violence of the | ſtorms. The ſky around was, 
general, involved in thick fogs, which, when they 2 5 
away, and the clouds, by their gravity, moved nearer to tlie 
furface of the earth, they appeared ſurroundiog the foot of 
the mountain, ata vaſt diſtance below, like a fea. encompaſ- 
fog an iſland in the midſt of it. When this happened, the 
horrid : noiſes. of tempeſts were heard from beneath, then 
diſcharging t themſelves on Quito, and the neighbourin g coun- 
ty. 1 faw the lightnings ml ue from the elouds, and heard 
the 


the thunders roll far b eat me. Al this time, While the 


tempeſt was raging below, the mountain top, where I was 


placed, enjoyed a delightful ſerenity; the wind was abated; 
the ſky clear; and the enlivening rays of the ſun moderated 
the ſeverity of the cold. However, this was of no very long 
| duration, for the wind returned with all its violence, and 
with ſuch velocity as to dazzle the fight; whilſt my fears 
were enereaſed by the dreadful concuſhons of the precipice, 
and the fall of enormous rocks; the only ſounds that were 


heard in this frightful ſituation.” | ; 
Olympus and Ida may be more claſſical mountains than the 
Kaos but in terror, as in ce ene 6d} ſhrink by com- 


pariſon into mole- hills. 


The Mountains of the Moon in Abyfſinia, are ſo hight a as 


to furniſh from one ſide, the river Nile, which runs through 
Egypt ; ; and from another ſide, the river Niger, which run- 


ning welt paſſes Africa. The mountains of Monomotapa, 


Mount Caucaſus, and its connections; the Pyreneans, the 
Alps, and others of conſiderable dimenſions, may be reck- 


oned rather to the middle of the earth, than to its ex- 


tremities. / 
America, as it inhibits the eaſt 1017 mountains, alſo ups 


; OY the largeſt rivers. The foremoſt of theſe is the great 


river Amazons, which, running within a few degrees of the 


Vo 2 and parallel to it, from its ſource in the lake of Lau- 
1 t 2, to its diſcharge into the weſtern Ocean, performs a 
| Gr © "UBM than twelve hundred leagues, The breadth 


and depth of this river is anſwerable to its vaſt length; being 
„ | ordinarily 
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e two or thres Ver os det as forty . j 
"thoms deep; where its width is moſt contracted, its depth is 
' augmented in proportion. So great is the body of its Water, 
that other rivers, though before the objects of admirgtion, 
ate loſt in its boſom. It proceeds, after their junction, with 
its uſual appearance, without any viſible change in its. breadth 
or rapidity. In ſome places it diſplays its whole magnificence, 
dividing into ſeveral large branches, and encompaſſing ga mul - 
titude of iſlands; and, at length, diſcharges itſelf into the 
ocean, by a channel of an hundred and fifty railes, broad. 
This prodigious efflux of water has anſwerable effects on 
the ocean itſelf; ſo that veſſels may take iro 8 5 water at ttwo | 
. miles diſtance from land. ELF = e OT EEE” e, 
* : The'river/Oroonoko, north of the! 8 is 97 27 OR 
weber and fifty leagues in length, from its ſource to its dif! 
charge. If we ſeek other tropical rivers, we might mention 
the Gambia, the Ganges, and others, to prove our aflettion. 
It may eaſily be ſuppoſed, that, proportionate to the eleva- 
Lion of the mountains, and the magnitude of the rivers, is 
the depth of the ocean beneath the equator it is a rule ge- 
a admitted among ſeamen, that in proportion to the 
boldneſs of a ſhore. is the depth of water adjoining ; ; the ſame 
idea may be extended to the ocean itſelf,” arid we may well 
155 expect (as in fact experience proves) that bere are the deepeſt 
_ ſeas, and here the greateſt force of the waves. The ſea is 
not every where equally deep, büt its pits and caverns are 
perhaps not totally unlike a reverſe idea of mountains ; vaſt 
A inſtead of 1855 rings; immenſe hollows, inſtead of 
immenſe 
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E immense rociicraichs?* "This it JR, that the extfetne 


inequalities of our planet are in its middle part; the operations : 
of nature ſeem here on a larger ſcale; with a kind of magni- 
 ficent and terrible greatneſs, here the delights to aftoniſh puny 


man, and to diſplay her powers to his bewildered obſervation. 


— Many of the tropical mountains are above two miles per- 


pendicular height from the level of the ſea; and ſome (as 
above aſſerted) three miles high. By what we can eftimate, 


three miles is the greateſt depth of the fea; and that only in 


: particular places : perhaps on an average, the ſea ſcarce ex- 
5 ceeds one mile in depth, moſt” parts of the ocean having een 
doecaſionally ſounded, by lines of leſs extent. Lade 10 


As we advance into the temperate zones, on either fide the 
f equator, we find nature aſſuming a more modetate and uni- 


form appearance; we have mountains indeed, but not ſo tre- 


mendous; and w2 have a certain proportion of lower emi-. 


nences (hills); we have rivers, but are not without rivulets 
accompanying their courſes. Here is perhaps little leſs pro- 
portion of waters, not collected into ſuch immenſe bodies as 
we lately deſcribed, but diſperſed in fertilizing ſtreams 
throughout a country, viviting its various diviſions, and 
branching out into a thouſand beneficial channels. Not that 


the rivers between the tropics do f not receive many others! in 


their courſes ( the river Amazons receives above ſixty), but in 
general they are rather accumulations c of floods, of heavy 
rains, and melted ſnows, than the uten of 'prings, 175 
and ſtreams. _ 


1 ſhall . mention, as the greateſt rivers, the Danube, 
1 04 the 
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: tha Wolge, the. Danilo: Rats nm the Jenifca, 
dhe Qby. in Aſia; the Midiffippi, che St. Lawrence, in 
ica ; the 3 44. * in South AYR all 


wand not 8 . 
the circumyacent ſeas, riſe 


a. #4 > 


. Around: the Poles alſo are few rivers 
what rivers empty themſelves into 

far in land, and are indebted 
— for 8 40. eee ; wich any which we. Have 


named. F4 & 2 (47033 =62, £354 | 
Hitherto we have « regia mountains merely. as « huge « gle 


vations. of parts of the earth* s ſurface; we muſt not diſmiſs 
them,, without adverting 1 to their cauſes, their utility, and to 
ſeveral. remarkable circumi ance: counected with them. 
It is not fery ea eaſy to demonſtrate by what cauſes the preſent 
mountains, we were erected, but we Know, that mountains 
(though probably unequal 3 in elevation to ſome now exiſting) 
exiſted from the firſt ; and we may juſtly ſuppoſe, that the 
grateful- alternation of hill and dale, was by no means 
9 beſtowed on our globe in its priſtine ſtate. So far as 
we are now able to trace the active cauſes capable of producing 
ſuch elevations, we muſt principally attribute them to . 
en of fire, and perhaps, water. A 
1 know it is a favourite principle with Gin" that all moun- 


tains are c of. volcanic origin ; e raiſed from time to time 


145. 


to winter floods, or. to melted 


* 3 


| 


IE 4 if 


43 2 = 


by the Ane of bra in Sidi -Others hold „that, | 
water baving worn away” the interval between any two. 
eminences, they would in proceſs of time be left ſtanding, 
while all around was decayed, and ſo become mountains. In 


ſupport of the firſt opinion, it is admitted, that volcanos 


have been extremely numerous; that many very deciſive to- 


kens of their former exiſtence remain" where now they are 


extiuguiſhed; that where we ſhould little, if at all, ſuſ. 


pect ſuch. inſtances, we find, either lava, which has been 


burnt in ſuch volcanos, or, minerals which uſually ac- 
company volcanos now exiſting, or* peculiar forms of the 


parts of ſuch mountains proper to volcanos, ſuch as craters, 
or mouths (which are now often diſguiſed by being lakes), 


or chaſms of great depth, or of peculiar directions. Nor 


are wanting, many places where volcanos ſeem to be but 
partly extinguiſhed, and to poſſeſs even now the principles of 
fire, though not exerted ; theſe often furniſh particular kinds' 
of medical baths, imprezfiated with the ptinciples of arſenic, 
ſulphur, or other minerals. Hot baths are ſeldom on plains; 


but where nature ſeems to have ſuffered ſome convulſive 


perturbation, we find theſe relicks of former principles; ; 
amid hills, which ſeem as if they were mountains decayed, 
or were at ſome future Sworn deſtined ' to enlarged Amen 
. 1 585 BY | 

On the other hand, in all the mountains hitherto TENN) 
are found marine bodies of various kinds; what formerly ap- 
Pertzicfd to the ocean, and ſeem to have been left behind in 
its retreat,” - Foffils that once were fiſh (and fiſh too of kinds 
C known 
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| now imbedded 1 11 ſtone, though not perhaps ſtrictly ſpeaking 
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ome ſtone themſelves. Nor are theſe articles found but * 
rarely, or by ſingular good. fortune; ;. they occur perpetually; nw 
ſome form or other, to whoever « engages himſelf j in ręſearch: 


5 ſometimes indeed, they offer even without reſearch, as I am 
told in a rock near F olkſtone, vp err high, is a e Ae, 5 
as large: as a coach wheel... 1 


„In mentiouu the Cornu  Ammanis,. 1 ought. to. 1 — h 


; 550 a fe of the foſſils, or petrifactions, preſerved by nature, 
belong to auimals of. which at this time we are ignorant; 
either their reſidence is fo deep in the ocean as to defy our 
endeavours after acquaintance , with them, prompted as We 
may be by eurioſity or avarice; or their native pot i is far from, 
| Where the ſons of ſcience can wander, in lep. We may 


therefore regard tbem as ſo many caſts of nature 5 providing, 
that if the ſpecies | be extinQ, theſe are its memorial ; if it be 


N elſewhere exiſting, . they, may excite ur, perſeverance and 3 in- 


duſtry t to acquaintance l, WEL 
But to return. to our more immediate ſubje&; 3.15. is CET 


that, where not 4 few ſcattered ſhells, but extenſive beds of 


: the fame ſpecies occur, there was certainly once the element 


proper to the fiſh. It. they be ſuch ſhells as are now found 


belonging to freſh water fiſh, there muſt have been lakes, or 


rivers. If they be ſhells. belonging to fiſh which cannot 
exiſt but in ſalt water, how can we deny that ſalt water co- 
vered the beds where they are found? It is in vain to men- 


den their plant elevation aboye the, level of the ſea, or their 
pa preſent 


o 
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# 
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t#) 
Profene Gilthiite from its ſhores; it is in vin to argue from 
| preſent appearances, ſince if once the facts be granted (and 


ey are undeniable), we can much ors Cathy wonckive f the 


Tea withdrawihg 1 its waves, than that fifh ſhould live without 
water, that they ſhould invltiply and cover a ſtirface of i many 


leagues, Without the 8 of the's > agar neceflary to | 


their exiſtence, * rm 


. l Tour: ne, in all more tas an Hundred miles den 


the ſea, is a plain df about nine ' leagues long, and as many 


broad, from whence the peaſants of the country ſupply them 


ſelyes with warle for maituring their lands. They feldom 


5 dig deeper than twenty | feety, a and the whole plain is compoſed 


of the fame materials, which at are ſhells of various kinds, with. 


* the ſmalleft portion of earth between them. Hete'then, 

is, a large ſpace, in which are depoſited,” millions of tons of 
Bell England i is furniſhed. with its beds, though not quite 
Jo extenſive, yet equally wonderful. Near Reading, in 


-Berkſhire, for many ſucceeding generations, a continued body 


of oyſter-ſhells has been found, through the whole circum- 
ference. of. five or fix acres of ground. The foundation of 


theſe 2 an hard rocky chalk ; and above this chalk, 


the oyiter- ells lie in a bed of green fand, upon a level, as 
nigh as can poſſib ly be j udped, and about two feet thickneſs.” 


"Theſe ſhells = in _ natural ſtare, . but they are found 


alſo petrified, and. ; almoſt. in equal abundance in all the Al- | 


pine rocks, in the Pyrenecs, on the bills of France, England, 


and Flanders. Even in all quarries from whence marble 


is dug; if the rocks be Fplit perpendicularly downwards, 
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3 regel parts, fo Aſa 2 Allies, Ces Fw 80 2 8 
1 ſhells. in great abundance. In the mountains of Caſ- 
= travan, which lie above the city Barut, they quarry. out a 
| white ſtane, every part of which, « contains petrified fiſhes in 
great numbers, and of ſurpriſing diverſity. They. alſo ſeem to 
cContigue im ſuch. preſeryation, , that, their fins, feales, and all 
the minvteſt ee of eig Hooks, Bd; be e 


8 : 


| diſcerned, 143475 . 
They are found i at the very. bete 5 quarries 8. mines, 
in the re and inward Pires of HR moſt Arm. and fob | 


4a +4 


| ria Ne that 
Are 39 con pact. as to Kae f Fs rn in juries of the 15 | 
and thus preſerye th theſe” ſhells from decay 5 385 . 4185 n 1 

1 11 9 then in mountains n lefs than on Ph ins, are found 
- Pk e tokens of t e "ocean? 8 reſidence, It is luft Na that time - 
48, de when either the mountain way tow as the vet of the 
| 125 1 the ſea over wh elmed the mountain, in common Wich 
| all. ſurrounding parts. Four thought, Livres and Gan- 
| 57 TLEMEN, are, here naturally led to that awful event, of which 
very few records indeed are exittifig; but many proofs; mah- 

"= have alinoft ſufferet its Alen to efcape them, yet 

were no àccounts of it exiſting, obſervations from all parts of 
the BY would Wer il. The N was ndr 00 trivial an 
i : 8 Deccur⸗ 
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occurrence as. ag * no 4 n upon Natutes | 


but though forgotten by the ſons of men, and only one au- 
thentic account remaining concerning it (though many allu- 


5 ſions or hints may be traced in early ages which are and muſt 


be referred to it), yet has numerous witnefſes demonſtrating 
the fact at this very day. | 


It is probable, that not all the t raps of: desde mountains 


; were mountain tops before the deluge; they might be level as 


other lands, they might be low as the reſervoir of waters; 


for amid the confuſion attending that dreadful, cataſtrophe, 
ſcarce any ſuppoſition of devaſtation can equal the truth. 


That I may ſomewhat more orderly ſuggeſt what TR 
ſteike me on this ſubject, 1 ſhall obſerye. (1) that the ante- 


| diluvian earth had. no doubt high hills, and ſeas; but I con- 


ceive that its mountains were une qual to the preſent; and, that 


it had not the ſame proportion of water overflowing, i its ſur- 
face. I think it had, Teas, but not oceans. And this I argue, 


from the long lives of its inhabitants, in een, 1674 of being 


les" (what Ithink likely) the abſence of rain. 1 conceive the 


rain.of the deluge was the firſt (continued) rain ſeen upon the 

earth; all previous waterin being performed by dews; and 
0 conſequently the aerial offspring 

of clouds raiſed by the evaporating | heat of the ſun from the 


that the rainbow was (and is 


waters of the flood, previous to which event were no re- 
cep tacles of waters, which (like the preſent ocean), might 
furniſh the principles of a hurricane, or a tornado. (2) That. 
9 ſuch ſeas, lakes, rivers, and other waters, might be im- 
8 menſe 
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" — af PARTE S. 9 That in ene geen 
of, the deluge, when the fountains of che abyſs were broken 
up, the beds of ſhells depoſited by ſhell-fiſh,' would be in ſome ; 
A ſeparated. and diſperſed, and/borne* by the current of , 
riſing waters to other ſpots, where they were not native; 
1 alſo, on the other hand, that maſſes of earth would be brought 
 from;;other ſpots, and depoſited: upon: ſuch beds of ſhells as 
; might keep: their -ſithations, - In the firſt caſe, the trees and 
other productions. of ſuch grounds would of neceflity be under 
| the beds: of ſhells and when examined by futüre ages, thoſe 
. which Had: preſerved their forr ns, &c. would be found foſſil. 
: The productions of lands brought” to ſuch beds of ſhells, 
would more or leſs mix with them, and after having. been fa- 
turated almoſt to difokation with © water," would become pro- 
miſeubuſſy blended, „as directed by a thoufänd accidents. . 
Thus 'we'ſcem | to have accbunted för the principal, facts | be⸗ 
e wy of 5 etc $00nd, e on . 5 moun- 


tains. n? 414. IL ORAL 2 
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To account bor the elevation of ,our, "preſent. mountains, we 
mubſt conſider, (1) that t. Ire is 8 po. .neceſſ ity for ſuppoſing | the 
waters of the deluge were *2ll- at equal (. e. extreme) height 
at the ſame time; but that they felt the influence of the diur- 

nal rotation of the globe; abc of its annual circulation, and of 

. the Heavenly bodies (fc ow pe erhar s firſt commenced extenſive 
and povwerfir THER "(z) They 1 15 gem to have rolled over the 
ſurface of the globe; "very where. Jeep enough to acſtroy its 

| inhabitäuts, yet only at antipodial points capable of covering 

. aicuntains a Hiatiiral inference ! is, that at the approach | 


8 _ Ws of 


15 13 - 
bf this vaſt body o of water, i it 3 rot up, deli. ers over- 
whelm; that, when retiring; it ſhould carry away what- 
ever was not ſufficiently ſolid and denſe to refiſt its fury: thus 
proceeding to its appointed receptacle (which it now occu- 
pics), it muſt needs leave bare many, if not all, places where 
it had paſſed; and thoſe emineiices which had been able to 
withſtand its power, were now by comparifon greatly height 
ened. (3) Be it remembered, that as the mountains princi- 
pally offered impediment to the riſing of this vaſt body of Wa- 


ter, they would eſpecially ſuffer from its efforts to ober- top | 


them; whereas it would roll over the plains, or any. wide-ex- 
_ tended champaign, without refiſtance, and merely damage i it, 


by depoſiting quantities of ſediment brought from elſewhere; 


of which ſome places might retain but a ſhallow ſurface, 


through which vegetation might again quickly ſhoot up, and 
ene of theſe places might furniſh the olive branch plucked by 
the dove. (4) As the motion of the globe is moſt ſenſible at the 
_ equator, there would be the greatelt | effects from this im- 
menſely powerful tide; there we may expect the higheſt 
mountains, and correſpondently the greateſt, depths of tu 
fa; and to this agrees obſervation. 
n he influence. of the waters on various parts of our globe, 
even at this day, is very conſiderable, and the courſe of this 
influence always attends: the diurnal rotation; ; that is to ſay, 
the weſtern boundaries of an ocean meet its ſtrongeſt impulſe, 
and are worn away by its continual efforts; here the ſea gains 
upon the land: whereas, the eaftern' boundaries of the ſame 
organ are gradually quitted by the waters, become covered 
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But except in the extraordinary and miraculous caſe of :the 


.deluge, the « operations of water are in common too flow; to be 


confidered as the only efficient. cauſe in formũtion of moun- 
tains : : we may juſtly. conſider the rapid, the almoſt inſtanta- 
neous effects of fire, as producing more of theſe etninences in 


| a day, when exerted, than water does in an age; afid though 


we have no recent inſtances of mountains raiſed hy the force 


of fire, yet we have accounts fo very ſimilar, that it _ 


deſerves the name of 1 imagination in running a parallel. 


Thus we have conſidered mountains and rivers let us now 
8 Advert a little to their relative importance. It ſeems odd 
7 enough. at firſt oght, to affirm that, were there no mountains 
ttzere would be no rivers ; and yet the principle is very * 
deducible; for mountains by their elevation attract 
85 clouds around them, and in a manner force them to vated 
| their watery treaſures; they attract them as they affect the 


courſes 'of winds which bring the clouds, and perhaps by their 
bulk and ſize, as alſo. by relative degrees of heat and cold, 
&c. and when their reſervoirs ate filled with rain, they detach 


ſtreams whoſe union forms rivers. '- This is remarkably ſeen 


in Hvers which at periodical times overflow their banks; as 
the Ni lle, the Gambia, the Ganges, the Burrampooter, and no 
doubt many others. It is far from an unlikely ſuppoſition, 
that the mountains in Abyſſinia, which furniſh the Nile and 
the Ni iger, are oftentimes clothed with clauds from Europe, 


N from r far worth ; for the Egyptians gueſs by, 
the 
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A een ion inſt certain winds, det is e to be the rifing 
of their river; and immenſe maſſes of clouds are ſeen eroſſing 


the Mediterranean, at the ſeaſon previous to the Nile's in- 


creaſe. Nor is this ſo very wonderful, when we recollect the 
principles heretofore explained which regulate the trade winds, 
and monſoons, whoſe influences are, perhaps, in the ſuperior 
regions of the air, much more extenſive and yew than we - 
can eaſily imagine or diſcover. . 
We now ſee one reaſon why at\the equator are 08 largeſt 
rivers; becauſe, there alſo are the higheſt mountains. Clouds 
may paſs too high above hills to be checked by ſuch leſſer 
riſings: but theſe mountains rear their heads above the clouds, 
and condenſe every vapour around their majeſtic ſummits. 
It ſhould not pals unnoticed, that, not only in the continents, 


but alſo in the ſmalleſt iſlands, there are mountains lower or 


higher; from which lies a gradual, though often impercepi- 


ble, deſcent to the ſea, A plain proof of their utility to 


x animal and vegetable life :—1n fact, they cannot be ſpared. 
Whether or not we may conceive. of volcanic phenomena 
as beneficial or as injurious, we muſt inevitably conſider them 
as. belonging particularly to mountains. Should a volcano 
open on a plain, it would ſoon elevate the ground about it; 
after it had ſwelled, and protruded, the earth around its 
immediate ſeat, it would long continue to augment its bulk, 
by ſhowers of aſhes, and ſtreams of lava. It is not indeed to 
be affirmed, that ever a volcano did thus break out ; on the 
N all with which we are  acqlinted are fed by ſubter- 


taneous 


. 3 Bunbedzid m0 intains; they 6 he fore 
a proper article of the preſent diſcourſe. 128715 = | 
In treating on the element fire, we ranks 80 — 1 . 
ples were by no means ſparingly diſtributed; beneath the ſur- 
face of the globe, but that every ingredient 5 ceflary.in com- 
poſing meat ificial volcauq, Was readily found in moſt places 
5 that have been examined: ſo that we are under no o Ia on 
to recur to a central fire as the parent of natural volcanos; dut 

a without going deeper thai that ſligbt perforation of which 
man has availed himſelf, wWe find nothing wanting to furuiſh 
-theſe terrific objects. In fact, it is to be noted, that they are 
diſperſed throughout all parts of the globe; and. either 
actually burn, are ſmothered and dormant, or totally ex- 
tinct. They may be extinguiſhed by various cauſes/ either 
when their origin lies low, by the waters of the ſea pouring in 
upon them ; or by the filling up of ſome chaſm through 
which they formerly had acceſs of air; or by conſumption 
of the bed of burning matter which has ſuſtained them. 
They are rendered dormant, by having diſcharged that load 
of heterogeneous principles which could not brook. confine- 
ment, but whoſe ſtruggles for further extenſion occafioned-an 
eruption; theſe ſtruggles meeting every where with reſiſtance | 
too powerful for their. ſtrength, find at length that the. upper 
part of the mountain which, contains them, affords the only 
Paſſage; riſing to this, they boil over the mouth of the volcano 
in ſtreams of lava. Thus in few words have we related the 
principles of volcanic eruptions: but to give an adequate idea 
of their ** and effects, exceeds the d of language. 
1 Before 
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"Bates an &ruption; ide ſold cartel js ae by: enabling 5 
coneuſſions; it heaves in agony, as it were, around the moun- 

tain's ſeat; vollies of dreadful thunder roll beneath the 

ground; awful lightnings flaſſi from the gloomy mouth; the 
affrighted ſky is hidden by clouds of intenſe darkneſs; then 
iſſue tremendous rocks of fire, thrown up amazing heights, 
aud falling iu every direction; then a fierce-ruddy flame riſing 
hundreds of fathoms, illuminating ſurrounding objects with 
gleams of bloody light: to crown the whole; the burning 
ſummit pours wide- ſpread ſtreams of running lava, of ſome 
weak part of the mountaĩn's ſide burſts, to afford paſſage to 
the fiery flood: regardleſs of the toil of induſtry, of the la- 
ours of man, it devours all in its progreſs; oppoſition is inef- 
fectual; it riſes over impediments, or conſumes what is meant 
to confine it. Ill fated Catania ! thus the lava of Etna ruſhed 
upon thee, in one wide ſtream advancing to thy walls; enraged 
by their oppoſition, it roſe above and poured over them, to thy 
very centre. Thus were Herculaneum and Pompeii over- 
whelmed. Quit your habitations, citizens! all is about to 
ſuffer remedilets devaſtation. After this deſcription, ſhall it be 

| ſuggeſted that the operations of fire ate rather advantageous 

to the globe, than deſtructive? that by ſub-marine voleanos 

are freſh iſlands raiſed for the habitations of mankind ? that 5 
not only the ſmaller ſcale of the Archipelago witneſſes its 

creative powers, but that evident marks of volcanic: origin 
| Erol among the newly Ma a a * South | 
Sea? e 10 y | 
We have many litanetb of iands nab this Ard l in 
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| — ara oo: eels ive us e es 
counts as we can have-no;.room; to dou! 
us, that in his time: the i land: of Thetaſia appeared: unex- 

tedly to ſome matiners, as they: were employed i in another 


t of geneca aſſures 


putſuit- Pliay after vs, cht fbirtern ill ds. in the Medi- 


terranean.; appeared at once emerging from the Water 5, the 
. cauſe. of which the aſcribes, rather to the retiring. of the ſea in 
| thoſe parts, Than apy ubterrancous. elevation. However, 
he mentions the iſland; of Hie 
formed hy ſubt, ertaneqys/ Exploſions 3 and, adds to his liſt ſeveral 
cothefs, formed in the ſame manner. In one of which he re- 
lates chat ee abund adance w. en aten ese 
who ate.of them died ſhortly, after · 2 . Hy 
On the twenty ⸗ fourth of, May, in che * 8280 Siva aflight 
Net ee ee was perceived at Santorini; and the day following. 
 atſuo-rifipg, an object was ſeen by the inhabitants of that 
iſland, at two or three miles, diſtance at ſea, which appeared 
like n floating rock. * Some perſons, deſirous either of gain, 
or excited by curioſity, went there, and found, even while 
they ſtood upon this rock, that it ſeemed to. riſe beneath. their 
3 They perceived alſo that its ſurſace was covered with 
pumice ſtones and oyſters, which, it. had raiſed. from the bot - 
tom. Every day aſter, until the fourteenth of June, this, 
rack ſeenaod conſidetably to increaſe; and then was found to 
be half a mile round, and about thirty feet above the ſea. 


1 mich i pa ſeemed whitiſh; with a 
5 mall 
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ear that of Theraſia, a8 4 : 
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delt eden dif; abet Soon "ik this the-ſea agnin-dppeated 
trouhled and ſteams aroſe, which were very offenſive: to the 
iohabitants of Santorini But on the ſixteenth of the ſuc- 
ceeding month, ſeventeen or eightean rocks more were ſeen 
to riſe out of the ſea, and at length to join together, All 
this was accompanied with the moſt terrible noiſe, and fires 
which proceeded from the iſland that was newly formed. 
The whole maſs,: however, of all this new formeg earth, 
uniting, encreaſed every day, both in height and breadth, and 
by the. force of its exploſions, caſt fogth rocks to ſeven miles 
diſtance. This continued to bear the, fame dreadful appear- 
ances. tall the month. ,of November i 1n the ſame year; and 1 it 1s: 
at preſent a volcano which ſometimes renews its exploſions. . 
It is about three miles in circumference 3 8 * more Mad from 
thirty-five: to forty nie. ht) 
It. ſeems eee t this lai in oak: 
iſlands. have appeared at different times, particularly that of 
Hiera, mentioned above, which has received confiderable ad- 
ditions; in ſucceeding ages. Juſtin tells us, that at the time: 
the Macedonians were at war with the Romans, a new iſlaud 
| appeared between thoſe of Theramenes and Theraſia, by means. 
of an earthquake, We are told, that this became, half as big 
again about a thouſand years after; another iſland riſing up by 
its ſide, and joining to it, ſo as ſcarce at Oy to be diſtin- 
guithed from the former. Fly | 
A ney ifland was formed, in ad, year 17205 near - that of 
Tercera, near the continent of Africa, by the ſame cauſes. 
In the * Hil of December, at night, there was a terrible 
Part, II. E Tc _ earth» 


1 —— Th wrote? whips: = 
. who approached it, mann e one ſide: of been and 
could not find ground at ſixty f other ſide the 
ſſea Was totally tinged of 5-4 rent cal Ir, 
— ture of white, blue, and green; 3 an Was very e This? | 
iſland, on its firſt appearance, was larger than it is at preſent 1 
for it has, fince that wad ONT! in ee Aa ny 40 to be 
. ſcarce ibore wier TN 
As traveller, whom theſs ippraram hs 108100 not 10 act, 
ing, ſpeaks of them in this manner: What can be more 
ſurpriſing thati to ſee fire not only break out of the bowels of 
the earth, but alſo to make itſelf a paſſage through the waters 
of the ſea'} What can be more extraordinary or foreign to our 
common notions of things, than to ſee the bottom of the ſea 
riſe up into à mountain above the water, and become ſo firm 
an iſland as to be able to reſiſt the violence of the greateſt 
ſttorms ! I know that ſubterraneous fires, when peut in a nar- 
| row paſfage, are are able to raiſe 'up a maſs. of earth as large as 
an ifland. But that this ſhould be done in fo regular and ex- 
act a manner, that the water of the ſea ſhould not be able to 
| penetrate! and extinguiſh thoſe- fires ; ; that, after having made 
ſo many paſſages, they ſhould retain force enough to raiſe the 
EF earth; and, in fine, after having been extinguiſhed, that the 
| - maſs of earth ſhould not fall down, or ſink again with its own 
| Weight, but {till remain in a manner ſuſpended over the 
cee a eee! 4 This 18 what to me e more Bae $4 ; 


v6 


we 
* 


'E 7 5 5 3 
thail PE FER that has been related. of Mount Fena, Veſu- | 
vius, or any other volcano??? +; i 4 | 5 
Sir WII. HAMILTON, in his reſearihes among che neben 1 
Dangs around Sicily, is of opinion, that they alſo owe their 
origin to ſubterraneous: fires; and indeed he thinks, that 
though voleanos may deſtroy what is more immediately: 
within their reach, 5 . whole, | \they are beneficial and. 
creative: SY Ne 01071 ,9 : ; 
Such is e ag of 4 Which oben fs the more. 
ee :receſſes of the earth. Mr. Buffon, indeed, ſuppoſes 
them xooted but very little en the beds of mountains. 
But the contrary. ſeems; demonſtrated by a well-known fact; 
namely; that the quantity of matter difcharged from Ætna 
alone, is computed to exceed twenty times the bulk of the 
mountain. The greateſt part of Sicily ſeems covered with 
its lava. The inhabitants of Catanea have found, at the diſ- 


* 2 


tance of ſeveral miles, ſtreets and houſes, ſixty, feet deep, 
overwhelmed by lava; the walls of theſe very houſes being 
built of materials evidently thrown) up by the mountain. The 
inference is obvious; this matter thus exploded cannot belong 
to the mountain itſelf, it would have been quickly conſumed ;- 
it cannot be derived from a moderate depth, ſince its amazing 
quantity evinees, that 15 around che bottom muſt have 0G 


0 nc2 been hand, 115 . 
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to N. „ that mountijng, are as the "gi of 
eternal :ſnow.,and; relentleſs. froſt: by a ſtrange combination, 


4 ternal PRES are the reſidences of flames and fire; their 
* external 


» 


te. Wh 
| 3:4 


= ks and ſuperior parts ate'cold- as the Spy wins;  Fof+ 
2s volcanic eruptions are only at intervals, theſt mountains, 
in comttion' with others, are ſubjected to atmoſpheric e 
tudes, and' covered with the- burdens of the Clouds. . 
The moſt intereſting ſpeRacles of this kind, axe thoſe mY 
leys of ſhow fituated among the mountains of Switzerland, 
with Which being beſt acquainted we are mot K preſſed. 
Every mountain around is ſnow, from where we ſtand, to 
thoſe by diſtance tinged a ſolid blue, „rearing their Henry ſum. 
mits to the clouds; the valleys beneath! and between them, 
are one vaſt bed of ice and ſnow, bro | ten into 2 oufand fan- 
raſtic forms. Here, ſeeming ſmooth ſheetg of : "glittering 
white ; there, riling tilts waves of ow ; interfected bers by 
nile of tremendous. depth, narrow and ſteep there, ſe· 
parated by wider breaches. Let none preſume t that he has 
but to go ſtrait to his propoſed object, ever and anon, will he 
find new impediments. The frozen ridges will be tov per- 
pendicular to climb, or 'the (appirently) ſmall cracks and fiſ- 
fures will be far too wide to be paſſed in ſafety; he muſt g 
round, on one fide, on the other, and think himſelf lucky, if 
in advancing one mile, be walk” only: four —Suck are the 
GLACIERES. ' er us 5 od vat 
| The ithabitants of the vileys around theſe lack eres, pas 


y lay crofs ht peng i 5 

ED bee each bank is firm, the firſt adbenturör gets ſafely 
cover, and affiſts His friend; if it” glves "way: he'wottd* Inevita- 

5 1 fall eit OE hundred erben deep, Were he not pre- 


nk vented 


/ 


"Fs, 


1 by the Fu which utites 8 two. ook To fich 
riſques are they accuſtomed, till they learn to deſpiſe them. 

It is enquired, how theſe glacieres originated, and whether 
they increaſe. / Doubtlefs they were formed by ſnows re- 
maining throughout the year, in ſpite of ſummer ſuns, and 
7 augmented by returning winter; but it is probable they ſcarce 
increaſe. now. ſince much of their waters ſupply the rivers 
which, riſe from theſe mountains; as the Rhone and the Da- 
nube, t to name no others, which commencing here their courſes, 
. run, contrary ways to their; diſcharges z theteby proving this. 

territory to be the higheſt land in Europe. 

There is nothing. more dreadful than, the united violence of 
the two principles which have now engaged our attention: 
very diſtreſſing inſtance we have i in ag. loving account of | 
Don ANToN10 DA ULLOA. 5 . 

The mountain of Cotopaxi, as deſcribed, boy Tiles: is more 
than three miles perpendicular from the ſea; and it became a 
volcano at the time of the Spaniards' ficſt arrival f in that 
country... A new eruption of it happened in the year 1743, 
| having been ſome days preceded by a continual roaring in its 

bowels. The ſound of one of theſe mountains is not like that 
of the volcanos in Europe, confined to a province, but is 
heard at an hundred and fifty miles diſtance. An aperture 
was, made i in the ſummit of this immenſe mountain ; and 
three more about equal heights, near the middle of its decli- 
vity, which was at that time buried under prodigious, maſſes 
of ſnow. The ignited ſubſtances cjected on that occaſion, 


mixed with a  Prodigious. quantity of i ice and ſnow, melting. 
15 amidſt 


ſubſide for three” dir 


ſides. The eruption laſted ſeveral days, and was accompatied 


* 
7 . jy 
"I L # $ | Gs 3x" = 
i 4 : 2 . . & ' ; r 
＋ . 4 8 nk. 2 SK . 
| 8 5 - WY 8 OW ' 4 
«3A. 8 ; Lag * * 
. 1 1 0 © y F 1 
1 4 5 1 2 8 ö 1 q - ' 

X N 4 * 4 W- L * 2 5 > * 2 , 


was e and boßdes its ravages in bearing down the 

houſes of the Indians, and other pbor inhabitants, ee | 
bers of people loſt their lives. The river of Latacunga was 
rhe chaunel of this tertible flood; till being too ſmall for's re- 
ceiviug ſuch a prodigious eur rent, it overflow! 


d 'the adjacent 
conatry, like a vaſt lake, near the town, and cartied: away all 


| the buildings within its reach. The inhabitants retired to 


a ſpot of higher ground behind the town, of which thoſe 
parts which ſtood within the limits of the current were totallß 
deſtroyed; | The dreid ef feilt greater devaſtations did not 
ays's during which the volcano ejected cin- 
rents of melted ice and ſnow poured down its 


ders, while te 


with terrible watings of the wind, rufhing rhrough the vol- ; 
cano ſtill louder than the former rumblings in its bowels, - Ar 


© aſt all was quiet, neither fre nor ſinoke to be ſeen, nor noiſe 
d be heard; till, in the enſuidg year, the flames again ap- 


peared with recruited violence, forcing their paſſige through 
ſeveral other parts of the mountain, fo that in clear nigkts 
the flames being reflected by the Krurr parent ice, Farne an 


u e magnificent fuminatien ? 


Volcanic mountains ate diſtributed all over ab note; 
rer we obferve we trace them; from Hecla in Iceland 


(the moſt northern We know), to thoſe of warmer climates, 


Veſuvius, Strortibols, and tna; thoſe beneath the tropics, 


| not in e me ao in the ae. iflands ; at, 


e | | I 


—— 
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and around Otaheite 1 ſouth to Terra del "OY Moun- 
tains of ſnow are alſo genetil ; thus many tracts of land, in 
all climates, ate kept albof from mankind: whether to ſe- 


clude from the prying eye of curioſity the greater operations 


of nature, or whether as iuſtruments of correction to mankind» 

we know not: but while Providence thus clothes with ter- 

rors theſe barren and deſolate mountains, or rather, perhaps, 

while theſe barten and deſolate mountains, naturally the 


reſidencę of terrors, are forced to contribute that ſhare to the 
general welfare, of which leſſer elevations are incapable, 
let us gratefully remember the contraſt between them and 


our favourite reſidences (hills) ; theſe, though leſs lofty, leſs 
| majeſtic, leſs ſolemn, are infinitely more pleaſing, more ſa- 


lubrious, more fertile ; here we feel the pleaſures of exiſtence, 
here we breathe purer air, we enjoy ſurrounding proſpects, 
delighted with their diverſity and extent; and here, what- 
ever, in vegetable fertility and luxuriant herbage, may re- 
freſh or ſupport us, we enjoy without anxiety, and cultivate 
without apprehenſion, 


by have often wondered how the inhabitants of Wa | 
could live in any kind of comfort, knowing that immediately 
beneath them are beds of dreadful combuſtibles: yet moſt of 


Veſuvius is cultivated (and from its grapes are made rich and 


delicious wines) ;—ſo greatly does intimacy with danger 
leſſen apprehenſion of it! It is, nevertheleſs, a pleaſing re- 


flection, that the labour we beſtow has a pro! pect of perma- 


neuce; that for years to come we may enjoy the fruit of pre- 

ent Ketons; a reflection to which a Veſuvian is a ſtranger ; 
942 0 

Par! H. | 3 who, 


* . 4 : : 8 5 * 


Who, tho W he labouf in Suni chis-vinds}Ciuncertdin” 
Whether he hall taſte their proluce, or ſhall ſee them con-! 
ſum T volcanit eruptions. Such kind! of foretaſt and 

5 reaſoning is i in foreign climates thought right. down 'glith + — 

e it ſo; let them, if they pleaſe, paſs to- day, without conſi- 

ation of the morrow, ſince why: ſhould they: eſtimate: what” 

is ſo pr recarious ? Ever may it be the bappineſs of this * 

ured iſland, that the ſecurity: of time preſent extetids alſo”. 

to time future, and that to calculate for diſtant periods is but 
reaſoning from paſt experience, is but ſup poſing the continua- 

tion of what we have been accuſtomed to enjoy, at once 5 
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E have hitherto clarnbd' merely the ſuperficial ap- 
. pearance of our globe, as it ſtrikes the view of a 
Uiſtant ſpectator: : We propoſe now, as it were, to. alight 


upon it. and explore ſomewhat more intimately 1 its ſtructure 


tecbfſes. I might, indeed, add much to what I have 


. already faid, in tracing a gradation from mountains to hills, | 
and from rivers to rivulets; or, following a ſtream from its 


origin to its termination, I might point out its adventures (ſo 
to expreſs myſelf), winding now gentle and ſerene i in one clear 
unruffled progreſs, divided elſewhere by numerous iſlands ; 


ſometimes oppoſed by jutting rocks, and falling in tremen- 


dous agitation to unknown depths; or ſinking beneath the 


earth, and continuing its progreſs ſecluded from obſervation; 
perhaps, after an interval of many miles, riſing again to light; 


not gradually, as a fountain, but ſuddenly, as a river. Moſt 


of theſe inſtances our own country affords, nor are they in- 
| frequent throughout the globe. 

"Thoſe circumſtances, thus hinted, juſt to enliven your re- 
collection, I ſhall advert to what, perhaps, ſhould have been 


formerly noticed the proportian of land and water appointed 
| to 
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to our habitation. Thoſe who 5 a; to this, am 
us, that the ſea has three times the ſurface of the land; and 
Dr. Lons, mentions, ra taking he paper of, a terreſtrial. 
* globe, and Feoarating * e land from the water ß the weight 
of the paper repreſenting the ſea was 349 grains, that of 
the ny N Brains. . ſeems to be near e the 
truth. era 


In ſo great a 88 of the earth's fartat, covered by 5 
Water, We may well ſuppoſe, are contained an infinite variety 


* 


of particularities, of which we are totally ignorant, aud: to 


which our acquaintance never will extend. Obliged, .there- 


fore, to form a judgment of what 1 18 beyond us, * what has 


e ire of: the © n . 
bottom of the ſea as ane uninterrupted waſte; but, \ hbough | 


undergone. examination, we with you not to con 


great part, like African deſerts, may deſerve that deſcription, 
vet elſewhere it has its verdant plains, its boreſts, its wy 


its plants, and theſe haye their inhabitants of various N 2 


properties, and degrees of life. Thus 1 in much of, the ſea - 


around the Weſt-Iudia iſlands, it is not uncommon, in clear 


Weather, to ſee the bottom, its herbage, and the turt efee 
upon it. Aud in our own. northeru ſeas, many 5 


(apparently broken off from large trees) of as 'reaF wood 2s 


grows upan land, Ive occaſionally been gathered from the 
erf. The ſequel of theſe remarks will appear hereafter, 
The deeper we dive {or examine, by any method) into the 
| ſea, the colaer we find its temperature : : this is verified by ob- 
fervation; for when a very great length of line is let down, 


the: Ra at the bottom of it, and the Jine fell, near its 


bottom, 
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bh rote op as cold & 1065 1 this, Vain the line has 

really reached the ſubmarifie earth or not: indeed, in this par- 
ticular, we are liable to deception fromm various cauſes: and 
> eat depths, Are ſeldom certain in pro- 


in ſounditig. very! 9 
nounein them unfarhy mable.” For, (i) "The denſity of the water 
0 increates as lt advances to the centet; ſo that a 
weight, however ane eee muſt of ne- 
ceflity ' advance” perpetually into a medium more fimilar to 
ittelf. (.) The ther bed in theſe experiments, is of a 
buoyant nature; in ccülequehite, the greater length of line 
is uſed, the greater power is 6xerted' counter- active of the 
Sage, ; ſo that, after all poſſible efforts, the weight may reach 
within a little ſpace of the bottom, yet no ſuch effect appear 
when examined. | (3-) It is impoſſible to determine what cur- | 
rents are at the bottom of the ſea; but ĩt 1s evident their velocity | 
muſt have its effect upon any body immerged in them ; ; and 
ſhould they bear that body conſiderably out of the perpendicu- 
lar, it may have no perceivable effect on the upper part of ſo 
great length of line as is ſometimes employed; 7 eſpecially, if 
that part be in ſtill water. - Citcumſcribed; therefore, by theſe 
impediments, in our ſubmarine reſearches, we admit,. that 
many parts'of the ſea are 7 deemed infathomable, 12 7 are 
not, therefore, bottomleſs. 
We have alſo on land many holes 400 caverns, which have 
the reputation of being unfathomable: I am not, indeed; cer- 
tain that hoy myo have been ſo often applied to theſe, - as 
to many parts of the ſea'; becauſe nd benefit, equal to what 


r expects from accurate knowledge of marine 
; * depths, 
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mitn nally engaged 
. A though, to.liztle purpoſe. MD: {es wh 
Of this Kind is that Cavern called Elden-hole E l pe 
9; Which, Pr. Plot tells us, was ſoups 


ot ded by 3 Une of 1 
| foes, without finding the, bottom, t mecting FORD water : yet 


its mouth at the top; is not above forty; yards; acts... Ibis im- 
_ meaſurable cavern runs perpendicularly, down: 1 | band its 
ſides. ſeem to gal ſo plainly, as to ſheur that they ance were 


united, Thoſe who viſit the place, generally procure, ſtones 
to be thipwn, into its month; theſe are heard for ſeyeral mi- 
nutes, falling and ſtriking againſt the fades of the Cavern, pro- 
90 + found that reſemhles,diſtans made Hips ALD as 
' the ſton goes deeper, SEO I zn - 
Nature ſeems to have thaveht,. "that no tohabitants of| the | 
globe. were entitled to penetrate beyond the ſoperbcies, or 
would ſa far preſume to overpaſs their limits as to ĩuquire into. 
tranſaQions, of the chambers of darkneſs: having made, ample. 
nn well · being in regio 1s ſuited to their properties | 
_ © andtalents, why ſhould they explore the receſſes of her domain, 
: Wn pry into hat ſhe had ſedulouſſy concealed ? But that 
ſomevrhat might be found. to gratify curioſicy, or to offer occa- 
ſional utility, here and there ſhe preſents us caverns, or exca- 
vations, whoſe. properties may hipt at what paſſes beyond our 
penetration; and very, frequently ſhe offers fiſſures, or cracks. 
of earth, which diſcover a little of the nature of that compo- 
ſtion We inhabit: theſe fiſfures may be conſidered merely as, | 
enlarged ideas of ſuch as Pear after a rigs of. a; Weather, 
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in 7 oultivited fields; but muſt be very greatly augmented 
in dimenſions, from ſuch humble crevices, to thoſe whoſe 
ſides are many hundred yards aſunder. As we learn little from 


theſe which is not acquired elſe where, we only now hint at 
their. univerſality, though often (perhaps moſtly) concealed ; 
being filled up by adventitious earth, gravel, &c. in the courſe 
of years; to 4 level with the ſurfice around them. 


But as the natural openings, we call caverns, have ſundry 
pecollarities attending them, they will engage ſomewhat 
more of our attention. It ſhould ſeem, that few of them are 


entirely without water, more or leſs, paſſing through them; 


ſometimes trickling by crannies, ſometimes diſcharging itſelf | 
by a river: alfo, that the proceſs of petriſactiom is uſually 


ſeen to moſt; advantage 4 in theſe under-ground recefles ; this 
implies the operation of water; and as this water evidently 
has run through beds of ſtrata (whoſe particles being abraded 
by it, are brought with it), it ſupports the prevailing hypo- 
theſis of the origin of rivers, already noticed. Stony matter 
may be conceived as a compoſition of innumerable ſmall and 
minute particles, making a ſolid body. Petrifaction, in the 
caſe of foſſils, is the ſubſtitution of this ſtony matter, in lieu of 
that compoſing the body becoming: foffil : in the caſe of ſpars, 
and ſparry incruſtations, it is merely a depofition of this ſame 
matter in the firſt convenient receptacle. The formation of 
an ieiele ſeems illuſtratory of the ſubject: as the water drip- 
ping from the eaves of a houfe is congealed | in its deſcent, it 
adheres depending from ſuch caves (in which fituation it 1s 
augmented, by "_ drops of water i it, on all ſides, 
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larged by ſucceſſive additions of freezing water. We have 
only to ſuppoſe, water ſaturated with gritty matter which it 
quits, to account for ſimilar petrifaction. As to the diver- 


ified and often highly beautiful colours of ſpars, &c. they 


are no difficulty, when we conſider the various tingiug powers 


of particles of iron, clay, &c. through beds of which the water 
may have paſſed. From theſe: principles we infer, that 
water ſeems to have had the greateſt and moſt general ſhare 
in forming theſe cavities, | eſpecially: where 3 are of conſi- 
derable extent; but, as in ſome inſtances, they are found not 
5 only betzween rocks, but alſo infide.. ſuch obdurate matter, croſ- 
ſing them, in their ſtrongeſt parts, and correſponding ſicle to 
fide with much accuracy; we mult, in theſe caſes,” conſider = 
the force of earthquakes as their cauſe, if deep beneath the 
ground: if ſuperficial, froſts, and the expanſion of congealed 
water, whoſe efforts are irreſiſtible: thus far vature may 
have formed them; but that they are often finiſhed. by the 
hand of man is very ſuppoſable. Man may have rendered 
their entrances leſs rugged, their apartments leſs. confined, | 
may have trimmed their projecting points, and imparted what 
of ſmoothneſs they poſſeſs. Moreover; by tracing their wind- 
ings, and examining their contents, man has diſcovered. many 
-articles, i in which he. finds, or imagines, no little. value : de- 
ſirous of durability in his edifices, he employs ſtone 1 in their 
erection; and, forgetting that a tree was his natural habitation, 
he exchanges timber for the productions of the quarry: from 


ts 8 hes Mo, he procures lr, Folly, ſalt, metals of many kinds, 
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- gems. of various 3 ad tive 1 great a proportion 
of What he deems neceffaries, that (exeluſive of grain) it 


may bear a query, whether he is moſt indebted to the exte- 
rior or intetiot productions of; the ej or- war he calls 


1 the conyeniences of life! 1 30 03) bs Shak} gved (261 Hitt 
The nature of 'MINEs\s nee! y diencht, — to that : 


of the migeral they contain. It is not al ways that indications 


— 


of mines appear or the ſurface, and it is ſeldom that à diſtrict 


where wines abound is fertile: whether the exhalations from 
ſuch beds of minerals is deſtructive or repulſive to vegetation ; 
whether /they are ſo ſituated as to iuvite no effort of cultiva- 


tion: however it be, the moſt conſiderable mines ale uſually 
ſure unded by a barten county. 4 Dun 20s 
I ſhall, juſt-hiot a few words on the ſeveral ſorts of miges, 


7 beginpiog with what we eſteem the moſt precious metals: 


Gor p ig always found in hot couhtries j whenee ſome ima- 


gine the. 1 ſun has great ſhare in its production, or perfection. 


Let us hear the aecounts >of thoſe: Who” have viſited them. 


Mines: of gold and filver were formerly worked in England ; : 
but the plenty imported 1 into Europe has rendered the expence 


of wo kin 


| either in grains, in duſt, in the ſands of rivers, or in fone in 


the mines. The grains are like ſeeds or kernels of fruit, with- 


out mixture of other metal, and have no need of refining. 


Acos r aſſures us, he had ſeen theſe ſo large as to weigh 5 


many pounds; ; ſometimes they find j pieces very fine and pure, 


6 N like 5 


g our on greater than the profit. Africa yields 


plenty of gold, Which is generally brought down by the 
rivers. China has alſo much gold. In Mexico gold is found 
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Os 4 + - 
ke i dots. d the! OWE? quantity of ; 


= is foynd-in duſt in the ſands of rivers and torrents, after 


great, rgitis :1.it is the buſineſs of miany-thouſand Indians and 
negroes to take up and waſh ſuch ſands, in bowls and baſons, 
till they have ſeparated the gold from the ſand, Gold 


Which is found: in the mines, is intermixed, and in a manner 
incorporated, with great hard ſtones; ſome of which, the 
ſiame writer relates, he has ſeen, that were half gold and half 5 
| ſtone: it runs in veins like ſilver, and ib enceedingly hard to 


dig and ſeparate : this gold is uſually mixed with ſilxer 4 


copper ; that which is incorporated with copper'is the beſt. ' 


Hold ſeems. to lie much nearer the . ſurface thin flver; 
being found in large pieces at the roots of trees on the moun- 75 


tains; and. walhed f into the; rivers aye” the yall}! and, fl it i is 


Gold is more eſteemed: than any other metal, AST as 


ferves, : becauſe. Lene apany and «incortuptible for fire, 


ich. conſurnes/and diminiſies-orher nietals, bridgs Hifi to 
feet 00. Gold keeps ts clovi „ "= 


yet it is 1 * ROY ſolt and llt A bt 2 


1. mould ſeem by this relation, thät ithirs* te dee gol a 


: mines, by a5, we underſtand. the term; this metal hitherto having 


been procured rather FO it's r the the deeper 


PRA eee b bed off ue lle . 
pitt $603:: | —_ Fo 17 : 20111 10 A ebnn Sivas 
Sali b 5 | 


Td; 


„vin Mixzs are” aſtally found in are rocks aid 
ate baide; though ſometimes in plains. There are two ſorts, 
_ one. ſtraggling, in ſpots ; the other more contiguous ; this 
bas the greateſt depth and length, and is ſaid to reſemble 
branches and ramifications of trees and plants: where they 
find one, they uſually meet with many. c 

+ Theveins of ſilver run between two rocks; one commonly 

hard as flint, the other ſofter. The ore is very unequal; for 

in the ſame vein they find very rich and very poor; the 
_ richeſt ore is amber coloured, the ſecond ſort inclines to black, 
a third is red, a fourth of an aſh colour; and ſome of the 
ore is ſcarce-to be diſtinguiſhed from common. fone, unlefs 
5 7 thoſe well ſkilled in minerals. 

SRMRELLI CAnxExI relates, that at Mexico, A. D. 1698, he 
viſited the ſilver mines of. Pachuca; one of which, called 
Santa Cruz; was 224 Engliſh yards deep; the other, called 

Navarro, was 195 yards deep. Out of the firſt, the ore was 

drawn up by wheels kept in motion by four mules. Out of 
the mine Navarro, the Indians brought up the ore on their 

backs, with /imminent danger, climbing up many ladders, or 

rather, ' upright” yours; with notches in them. On a neigh- 
bouring mountain he found; i in a little city of thatched houſes, 
not leſs than 120 Indian miners; - adding, that within- 
fix leagues of that mountain ate a tliouſand mines; and that 
in one, called the Trinity, nine hundred or a thouſand men 
are employed. It is common with the Spaniards of Mexico 


| and Peru, | to dig mountains perfectly hollow, | in ſearch of 
55 filver, 
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| bs, and Jones 1 * 4 cruſt *; earth A 84 
Which requires no ſmall {kill aud, Wen to ſup 


1 2 they | 
| have exhauſted the treaſure. . 5550 855 9 2 
Our author ſays, he had the 000% to enter A + "RR to 
1 the veins of ſilver; he was aſtoniſhed to ſee: how likely | 
the mine was to tumble. in, and would have. re- aſcended, 
but his guide, who- carried a light, perſuaded him to venture 
dog the reſt; which he did, in great fear, becauſe he found 
it difficult ſometimes to claſp in his arms the poſt in which the 
ſteps were cut, and fix his feet in the notches. When at the 
bottom, he began to reflect on the danger, not only of. being 
overwhelmed, but of peſtilential damps that frequent theſe 
5 diſmal Caverns. 1 rl a Ege of two ne 1 went k. t. 


5 W ws wp went aa 4 D. 4 845, a, / RAR 
years after the Spaniards invaded that country. The moun- 
tain containing the ſilver is entirely undermined, ſuch vaſt 
quantities having been drawn from it. It is in form like a 
1 ugar-loaf, of a dark red prot a league in cixcumference at 
bottom, and a quarter of a league toward the top, and ſtands 
in a plain. It is ſome mornings covered with a cap of ſnow : 
never was {ren a more barren country for e miles 
round. 8 
Acos rA relates that they. were. + ls Ke, e 3 | 

3 He Hays, an Indian, purſuing his game up the mountain of 

3 Potoli, and "being like to 2 to fave himſelf, laid hold ofa -- 

| | Ws 
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A; ge pen e Ur aut be td pull ir 
5 by the rö8ts be Sifwvered wis ek metal inderncith 
He kept cike ert, it fork; till he Ki brdcured flvef though 
; (etirie bltlelF zu kate; ot a Efgth it was diſco- 
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eb "informs!" us „that the Elſtk forty years theſe 
mies re Vought, Yr ite regilfefed'tivo thoufühd ohe 
dene ee of beer of eight (ot erölvns ), befides'k great 
: deal is d off without! paying: | cyſtom. = He fays, this rock 
of Pato cotitained four p xincipal ves; ali 8 on the eäſt of the 

1 Sina 6 RdWard'th Filing Tun. © The \ veins run flom north 5 
0 co {nk the largeſt” being fix feet over, and the narroweſt 

abbüöt 4 ſpa! other ramificatidns branched out like boughs 
of trees; in the richeſt of theſe veins were ſeventy-eight 
mines, eich y or” an Hundred fathom deep, and ſome two 
hundred. At length, inffead of digging downwards, they 
e ek at bottom, and proceeded horizontally, till 
they met With tlie filver veins: but, he obſerves, the eater a 
vein 1 to the ſurface of thetarth, the'richer it is. He ſays, 
the lock Was. J0 Har that they worked between twenty an and 
thirtz Years th the principal opening, before they caine at the 
metal? "The Air Bo ccd and unwholeſome, that a perſon, 
at his firft entrance, is is Teized wir à diſorder not unlite ſea- 
fickiieſs 74s bur avthor hit ſelf etperiencedl. 

70 I habe Red dceounits which have attributed to fable 7 
mines” tlie Höft Irifariious' of diſordets; but though this bs 
falſe, it Proves heir N for | Tefalubrity.” However, 
a 1 5³ 11H * 3 910497 in 
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what, 1s aclajed. of our Eutopeap, quickblver; mines: oft. ys. qu 


tely deſcribe the,deploxableing 


the hoſpital : : emaciated and crippled, every . limb. contrafted 
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{;,copyulſcd,, aud 


Quigkbbver, 35 foppd. af : fter di 7 manners. 5 
inclafed in. irn on 22 al, { lometimen fluid, : 
earth-and ones, and often,c mbodiecd in gatural.cin 

LAp ore always yields a r re flyer; 1 


lead often yields che maſhfilver;, hangen apy of gur furnaces, 
arg enabled to ma 
be inferior... It. is ſai 


intain themſelves, though, their ore of lead 
„ that, from the Glyer. furniſhed by ſuch 


werke, Sis, Hvon, Mippt.zroN was enabled. to cyepute-fhat 
v River, at Landon. end 36 
Al metals, indeed: are, more or leſs, mixed with each. 


2. 


 otherg;coreR,, 13, &c. (whoſe mines may cafily he conceived 


of after what has been ſaid) are united, with other, minerals. 
There are, many kinds of minerals, known, anly on the 


thor where they are Tound'; or, if exported to foreign parts, 
3 e are 


5 


8 body; was fo. i 


th.gwekh khilyer, f 


ly, this, manger all t bs, x 115 bh 11 Soner of. Jater;. 
bt becoming Dag i ben dying. a e apd. Wi 
Week Ni Nn 11240 e 13 11 3 10 


b girfies 234 4 


N ** 8 r 
E 4 * % " * * N * 
1 + . * 
T 


/ 


© 1 by; 3 thy have eee e 


; little to ref :mble their native. ſtate, 1 10 bes Ag};omw; bis 


10 00 our own cquntry ve h 
Nen hich thoyy 
A Production; H mean Ce 
in one yall be 
eombinztzon ef fubterr; 
: | ions 2 


us gallerigs, winding jn various 


abont 1 de 100 Fards 
Alec Trading of ohe which 


pillars of the mine! for ſupport, aud. the galleries 8re-ſo,aat- 
92 5 ee 5 85 5 0 .pallage 3. hut: theſe are net their 
it 5 Rn tho f mines in general; the vapobrs with 
un are. 05 le .conceiyable by. thoſe who have 
be 8 f em s thoy th, ſome chene combinations foom 
greatly hag Ar. 1 W 
=, Sometimes thats — FA c urs are bee by Ng — 
| Hightful | fr: ce, r eſembling that" of * the p pea-bloflom, from 
whence Uhis kind of dap bas its ae "This flattering ſcent 
bes» not deceive the + miners; bur h 1aying-tumely notice af ati 
approach, 1.7 oor 25 I cont tinu, 9, generally, duridg:ths - 
ſummer. Th 5 gach of anothe r kind of damp, is indicated 
by the buf rnin go l Kea which ſeem to collect their ſlame 
arito a 81 lobe of 1 ght, and chus gradualſy leſſen, till guite ex- 
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5 or to, 20 ien braneb 
| principles c of fire, ſeattered, though not exerted, among the 
minerals; or whether it be ſimply; : x conſequence of the 
cloſeneſs of ſuch places, and their want of refrigeration. by re- 
newals o of freſh air, has been. doubted. That air, when confined, 
- on heated and polluted, needs noproof; that among ſo many 
; ee and vapours, increaſed by the atmoſphere of a perſon's. 
own body, the al air ſhould be heated, or damaged, is not wonder- 
ful; and this ſeems quite as probable to be the cauſe of 
ſubterranegus heat, as o very ſmall an approach toward 
central principles, Whatever they maybe. For, after all our 


reſearches. into the body of che globe, Wwe have little know- | 


OE. of its real ſtructute; our utmoſt efforts equal not his 
exertions, who. ſhould cut 5. 
5 orange; 4. yet: how little were ſuch an one qualified to deter- 
mine its interior! If he ſhould gueſs nigbt as to its diviſious 
and 1 its kernels, by what authority ſhould his gueſſes be juſti- 
i ied. But that be houldrather: WH than ds; were 
1 55 85 far ab: we: have Nennen a all Larne e of 
_ variqus layers; or beds of matters, ranged (generally) the hea- 

vier beneath, and the lighter above. This is not every where 
the caſe, yet the exceptions to this principle ſeem not ſufficient 
_ t0:abrogate it. The increaſe of theſe beds in denſity, ſeems 
analogous to the general principles of gravitation, and to what 
may .be:thgught the moſt natural conſtruction of fo. great a 


body : ſinee ſuch we find the atmoſphere and the ocean, why 5 


hot, alſo, the ſolid of the globe? == 
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to general, dne a ehindn layer i is that coat of dne 10, 
bien is called, by ſome, garden earth. T his ſeems compoſed 
of animal and vegetable bodies decayed, as we have formerly 
hinted. This earth, however, is not pure, but mixed with 
much ſtony and gravelly matter, from the layers immediately | 
beneath it. It generally happens, «that the ſoil is. fertile in 
| proportion to kan 5 1 of this puttified mold to its mixture 
of gravel. 0% 4 - n 
> Deſcendliig Abt this s ſurface! is Wüne 6c or + Gin 
then elay or marle, then chalk or coal, marbles, ores, land, 
gravels, in ſucceſſive alternation, each more deniſe as ſitu·- 
ted deeper. The clay, for inſtance, found at the depth of in 
| hubdred' feet, is uſually heavier than that near che furface. 
In a well dug at Amſterdam,” to the depth of two hundred and 
chirty feet, the following ſubſtances were found in ſucceſſion: 
_ . ſeven feet of vegetable earth; nine of turf, nine of ſoft clay, 
eight of ſand; four of earth, ten of tlay; four of earth, den 5 
of ſand, two of clay, four of white fand, one of ſoft ehreh; 
' fourteen of ſand, eight of clay mixed with ſand, four of ſea- 
and mised with | ſhells, then an hundred and two feet of 
ſoft clay, and then thirty-one fett of fand. Blfowhere theſe 
4 proportions vary, and, indeed, ee 8 dane in * tws | 
places: or to any eonſiderable extent. 

Thus the earth is compoſed a” 5 „ far 
EO 28 it extends, always maintaining the ſame thickneſs. As we 
Ss proceed to conſiderable. depths, we find each layer grow 
=. - | "thigkeF. - Theſe layers: ate TO: es "Ons; fore 
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gues in aok: ; bot not ubiformly continued over 
the globe. 1 ; 
5 Wpbat further notice ts tective of the cecbpütltbu of Wis 
earth | at ſtiſt greater depths, is chiefly through the very ſuſ- 
picious medium of volcanos. This is ſuſpicious, becauſe, in 
whatever form, or poflefh ing whatever properties, the matters 
thrown. up by t eſe dreadful phenomena might originally 
become part of them, in their deep receſſes; it is natural to 
conclude, that the force of the fires they have ſuffered, has 


7 


changed them, partially at leaſt, if not totally, depriving 


them of ſome principles, and communicating others. 

The regularity of the layers of earth, in all places which 
have been examined, has induced many perſons to think, that 
time was, when the whole ſuperficial maſs of earth was a kind 
of pulp or jelly, which gradually depoſiting the groſſer par- 


ticles with which it was loaded, the heavier naturally ſunk 


geepeſt, while the lighter almoſt floated. It might "bi ſo, 
in great meaſure, and in many places; yet, I think, where 
immenſe mountains, with vaſt chaſms between them, are 
totally bare of earth, and exhibit one uniform body of granite 
(as the Alps do), or any equally hard ſtone, they mit be ex- 
cluded from this idea: aud 1 think it ſeems indeterminate 
where quarries are ſuperficial, Though I am well aware that 
many kinds of ſtone have demonſtrative evidence that once 


they were in a pulpy ſtate, and are become hard by the 


quitta ce. of their. water : ſuch evidence are the foſſil bodies 
They. ala (often in great numbers), and which have a 


| * curious * W ſuch ſtones are mm and, 
as 
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as 1 . ſeen 1 A Jags Habs, Ge. Marble as meat 
the white kinds) has been thought to be a reſult of ſuch vaſ 
beds of ſhells, as we haye formerly mentioned: theſe beit . | 
when in union with ſome liquor, broken into Ne ery. Minute | 
parts, having ſettled, aſſume the hardneſs and appea arance of 
ſtone; the veins in Which are ſuch adventitious inter po- 
: fitions of earth, as accompanied the hardening maſs.” The 
idea is ; probable, ſince both marble and ſhells burn into much 
the ſame kind of lime. Thus we ſee, that though denſer 
matters are ſometimes found upon lighter; yet it may be 
accounted for, without abandoning the idea, of the generally 
inerealing gravity | of the terrene layers, . to their 
. 8 | N ö 
But Wack denſe, and coma, and ſolid ſoever. 55 the i in- 

| terior beds which compoſe our globe, they are ſubject to Iv 
viciſſitudes, and to much violence; - not only Where ſubterra- 
-neous fires ſtruggle, till they open in ſome dreadful volcano, 
controuled, in part at leaſt, by the reſiſtance of ſuch well 
combined ſtrata ; but when the tremulous earth heaves its 
diſtreſſed boſom, opprefled by a. power to which reſiſtance is 
vain; which, perhaps, is augmented. by the firmneſs of the 
| ſtrata around its ſeat, and which, in a lighter medium, Were 
ſooner diſſipated. I conſider pent · up fires as the cauſes of 
EARTHQUAKES ;. that, when by any means theſe are viſited 
by other elements (water or air), they expand them beyond 
oppoſition, and force a vent. If fire be a fluid appertaining 
to the globe, no wonder earthquakes are moſt frequent where 


; the ſun's influence | is walk powertpl ; and if FRE, 2 85 mow 


7 ö SS 


E 4s 


5 15 a e of that ofi 850 ad all obſerva ations 1 (which 


are numerous) of electrie whe . and effects, are res- 
ble to the principle. s 


{7 344 ws 4 rh es to 


Woodward aſcribed | art es 3 of waters 
below: the earth? s ſurface. Theſe. Pd accumulated, and 
ated on by fires (which he ſuppoſes ſtill deeper), both con- 
7 tribute to heave. up the. Incumbent earth. „ This, he thinks, 
accounts for the lakes' of water produced i in earthquakes, as 
well as for the fires that s burſt from the earth's ſur- 
face upon thoſe dreadful occaſions. | Others have ſuppoled 1 the 
earth itſelf the cauſe of its own  convullions : : the roots or 
baſis of ſome large tract being worn away, by a fluid under- 
neath, the earth ſinking therein occaſions a tremor of the 
adjacent parts, ſometimes producing a ſtrange . 22 
and ſometimes inundations of water. 

Without determining, a ſubject which has employed, on vas 
ious ſchemes, the ſentiments of thoſe beſk ſtudied 1 in natural 
cauſes, I ſhall relate ſomewhat of their e as communi- 
cated by eye witnefles. WO 

The greateſt we find in anti gute is that Wetters by 
bio in which twelve cities il Aſia Minof Were ſwallowed up 
in one night, of which we Habe 4 monuthent! remaining. 

That A. D. 1693. whoſe dam ge: "were chiefly i 11 Sicily, 
was felt in Germany, ene aglind'; extending a cir- 
cuimference of two thouland fix hündfed leagues ; chiefly af- 
fecting the ſea coaſts and great rivers, and being m more -5 194 
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civable upon mountains than in vaneye, 3 2 
4113 & "I, - is N L «4 PP == 4 The 
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5 The earthquake in 2 A, D 1692, \ was. very karg : 
1 in two minutes time it deſtroyed the towh 6 Port Royal, 
3 Jud ſunk tlie Houfes ih 4 gülph forty fathothis de ep. It w as 

-arronded with an hollow. rumbling noiſe, "ike ee 3 in a 
+ Mltnite,' moſt 'of the | houſes, and their Ran were 
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e them 1 in. Pits. | | The wells diſcharg ed their 

Waters with moſt vehement agitation „ The ſea felt . tur | 

bulence, burſting « over its mounds, ke a de he fiſe | 
1 5 ures of the earth were in ſome places o great, khat one of 
. ſtreets appeared twice as broad as form lx. IU many 

1 places it opened and cloſed again, and continued this 7 ta: 

tion ſome time. Tw. or three hundred. of” "theſe openings 
might by be ſeen at a time: in ſome, people were ſwallowed ups 

5 "oh others, the earth cloſing caught 1 them by. the, middle, and ES 
cruſhed them "inſtantly to death. Other openings ſwallowed | 

up whole ſtreets; others ſpouted up catatacts of water, 

5 growning ſuch. as the: earthquake had ſpared. The Whole 

=: * attended with the moſt v noiſome ſteneh; while the Ni 

1 dering of diſtant falling mountains, the ſey overcaſt with 8 

| gloom, and the craſh, of falling habitations, gave vice ka 5 

ble horror to the ſcene, - This dreadful Calamity e deſolated the 

whole iſland; ſcarce a planter's houte was left: in mapy. places | 

appeared great pools of water, which, when dried, left only 

plains of barten and, without veſtige of former Inhabitants, 5 

Moſt 
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CP 0 ge rivers were. y * up 8 the Sil in of the 
mountains; and it was ſome time ere they made themſelves 
new e The, mountains, ſeemed particularly attacked 


WW 4 
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$ > ock ; andi it was ſuppoſed, that the principal ſeat of the 
concuſſion was among them. Thoſe perſous who were ſaved, 
got on board ſhips in the harbour, where many remained above 
dvo months; the ſhocks continuing during that es. "_ 
more or leſs violence every dax. 

It is impoſſible to forget the effects Wy duch an at 
_ Liſbon, where that metropolis ſuffered not only by the carth- 
_ quake, but by its follower, fire; and where the quay, while 
| loaded, with people, ſunk at once to the bottom of the fea. And 
we yet ſympathize for the deſolations which ſo lately viſited 
Calabria, and enveloped in ruin that once delightful country; 
of which! we, have accounts by the' very obſervant Sir W. 
HAMILTON. . But one of the moſt ſtriking, becauſe moſt 
minute, accounts of ſuch an event, we have in Kinchgx; who 
tells us, that he left Meflina, March. 24, 1638, arrived the 
Gme day at the promontory pf Pelorus, intending for the city 
of Euphæmia, in Calabria. Providence ſeemed to croſs our 
deſign, being obliged. by bad weather to continue three 
days at Pelotus. Wearied with delay, we reſolved'.to proſe- 
cute out voyage. Proceeding anward, and turning my eyes 
to Arha, I ſaw it eject large volumes of ſmoke, which en- 
_ tirely: covered the ifland, and blotted out the ſhores; This; 
with 4. dreadful noiſe, and a ſulphureous ſtench, filled me 
Vith apprehenſiovs of impending calamity. The ſea itſelf 
wore a very unuſual appearance ; like a lake in a violent 

Faxr 7275 . „V! . ſhower 
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| , \ 
hole bf rain. 0p | urpriſe was Ares by. the calmneſs 
And ſerenity of the weather; not a breeze, not a cloud which | 

nmghr be Tuppoſed thus to deri all nature. "= warned my 


companions © of an dpproaching earthquake; and l for 


N 


ſhore, with all diligence, we landed at Tropæa, happy and 


= Rn for having eſcape the dangers of the ſea. e 


. We had ſcares arrived at the Jeſuits College, in that n : 


_ _ when our ears were ſtuni ed with an horrid ſound; Teſem- 
FT bling that of an (infinite number of chariots fiercely driven, 


my legs, I was thrown proſtrate on the ground, In the mean 


time, the univerſal ruin round me redoubled in amazement. 
The craſh of falling houſes, the tottering of toy 


lunary happu 


however, finding myſelf unhurt amid the general concuſſion, 
Lrefolved to venture for ſafety; and running as faſt as I could, 


reached the ſhore, almoſt terrified out of my reaſon. Here I 


found the boat from which I bad landed, and my companions, 


whoſe errors were even greater AA mine. "Our! 8 was 


5 . ö 3 Ne not 


vheels rattling, and the thongs cracking. A moſt dread- 
: ful earthquake enfurd; ſo that the tract whereon we ſtood 
vlbrated, as if we were in the, ſcale of a wavering balance. 
This motion ſoon grew more violent; and being unable to keep 


rs, the groans ; 
of the dying, all contributed to raiſe my terror and deſpair. 
On every ſide I faw nothing but ruin, and danger threatening ; 


| wherever I ſhould. fly. I commended myſelf to God as my 
laſt great refuge. At that hour, O how vain was every ſub- 


iſ ſs wealth, honour, empire, "wiſdom, uſeleſs * 
ſounds! empty as bubbles of the deep! After ſome time, 
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8 7 this Fr IE of dfolarion; we /orderiea ag u the 
coaſt, and came; next day, to Rochetta, vhere we landed; 
the earth continuing violently agitated. We were ſcarce 
| arrived at our inn, when we were once more obliged to return 
to the boat; and in about half au hour, we ſaw the greateſt 
part of the town. and the inn at which we had ſet up, daſhed 
tb the ground, and burying all its inhabitants beneath its ruins. 

Thus proceeding, in our journey, finding no ſafety at 
land, yet, from the ſmallneſs of our boat, having very danger 
ous continuance at ſea, we at length landed at Lopizium, a 
_ caſtle midway between Tropæa and Euphemia, to which city 
we were bound. Here appeared nothing but ruin and horror; 
Strombalo, ſixty miles diſtant, belching forth flames, with a 
noiſe which I could diſtinctly hear. But my attention was 
quickly turned from remote to contiguous danger. The rum 

bling ſound 6f an approaching earthquake, which we by this 
time were grown acquainted with, alarmed us; very mo- 
ment it grew louder,” and approached nearer; the place 
whereon we ſtood now began to ſhake moſt dreadfully; ſo 
that unable to ſtand, my companions and. caught hold 1 


whatever ſhrub grew next us for ſupport. 

„This violent paroxyſm ceaſing, we propoſed proceeding to 
Euphemia, that lay within fight. While preparing, I turned 
my eyes toward the city, but ſaw only a frightful dark cloud, 
nie on the place. This the more ſurpriſed us, as the 


weather 
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ix wech Kaethe Mie ad uy the 
a away + then turning to look for the city, it 
5 was totally ſunk. V onderful to tell! nothing but a diſmal and 
puttid latze as ſeen, where it had ſtood, . We looked for ſome 
* one.that; could relate its cataſtrophe, hut ſaw name, All was 
become a melancholy, litude, a ſcene of hideous deſolation, 5 
Thus prgceding penſiyely along. in queſt of any human being, 
that might give us ſorne, little. infqrmatiqn, we at length ſaw. 
a boy fitting by the ſhare,. ſtupified with terror. Ot him, we 
inquired congerning the fate of the city ; 1 but he gaye us no 
anſwer We entreated him with every expreſſion of tender- 
neſs and pity; ;. but his ſenſes were quite wrapt up in contem- 
plation of the danger be; had eſcaped, We offered him yic- | 
tuals, but he ſeemed. to loath the light. We: perk ted in ou 
offices of kindneſs; but he only peinted te the plate of the 
city, like one out of his ſenſes; and then running up into the 
woods, was never heat af ide Such was che "ue af the 
city; of Euphemia.“ 2 21 Gin c iht bett 
Aſter theſe F—V——— hed TI" 
ſerved, whatever I might remark muſt needs enfechle their ef- 
fect: I am willing that the ſympathy, which I perceive im the 85 
countenances of my auditory, ſhould hay eits full power: and their 
compaſſion its free . benevolent eemmi- 
ſeration; ; we ſhall more ſenſibly frel the felieity of our country 
in general exemption from, ſimilar. deva ſtation; ue ſpall more 
readily conſign-the glohe we inhabic #0 irs ultimate diſſolution, 
of: which theſe ſeem ſo any: foretokeng ; and and e hall more : 
eie. ee ra Labkirsa. principles Biol valve, 
1 importance, 


importance, 3 W Mall beſt appear when all around is 
enwrapt in deſolation: taught by which, we ſhall regard this 
tumultuated world as our reſidence, not our manſion; and 


ſhall ſee, that theſe occaſional inſtances of terror. are little 
impediments to our general welfare, have little effect on our 


principal intereſts, and hinder not (porhops rather augment) 
the propriety of placing us as rational 
a Nation, where they ſeem to 


are next to > become the es of out diſcourſe, 
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creatures in ſo tranſitory 


e uſual benignity of 
creative power toward thoſe inhabitants of the globe, who 
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| habitants, on a Fung occu 59 25 by, ſuch deftruftive Kar a 


ſeem to counteract the very exiſtence of animated beings, and 


to render hopeleſs every effort for their ſettlement or ſupport. | 
Notwithſtanding which ſtate of things, I am now to remind 
you, that we actually find this globe, our habitation, - replete 
with variety of creatures, of different and diſſimilar powers, 
inclinations, and manners ; all of them liable to events ap- 
parently contrary to their well-being, yet. all of them main- 


taining, and perpetuating that ſtation in the ſcale of exiſtents, 
which appears to have been their original appointment. 50 


There are many, and much worſe cauſes of deſtruction at- 


tached to every race and ſpecies of creatures, than what we 


have related as connected with, or ariſing from, the "globe 3 5 


every rank has enemies in ranks above or below it; every 
individual has other individuals who are ſtrongly prompted to 
moleſt, or deſtroy it: nor are theſe foes deſtitute of power, or 


5 ſagacity, _wrinolination. | How then ſhall they fail of thei 
ur if ſome are W if they miſs their op- 


portunity : 
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Paten or relinquiſh che d R * ce, what Canine: has the de- 
voted victim of eſcaping from — 1 or what proſpect bas 
he of prolonging that exiſtence which now he enjoys . 
Ever provident of what might be, while ugremittivgly atten- 
tive to what 1, the Great Author of Nature has mingled with 
every faculty of eyery creature a certain "ſomewhat, which en- 
ables, as well as diſpaſes it, to provide for its own welfare; 7 
and though the degrees of of exiſtence (may we ſo term it ?) which 
, come undder our notice are extremely different, though ſome 
creatures nn endowed v with numerous privileges, while others 
ſeem put of with bare ſeafation ; yet eyen the laſt, the leaſt, 
the loweſt, has powers fufficient for protection, and defence 
1 furrounding dangers, 2 
If we were to compoſe a Scars © or L1 FE, we ſhould natu- 
rally p lace loweſt on ſuch a ſcale that living being which 
poſſeſſed feweſt of thoſe ſenſations, or means of ſenſation, 
which ſeem appropriate to animated matter. We ſhould alſo 
endeavour to aſcertain as the loweſt on ſuch a ſcale, that being 
which poſſeſſed i in the feebleft degree that ſmall ſhare of ſenſa- 
tion which belonged to it. From this we ſhould riſe gradually 
to thoſe who poſſeſſed ſtrong degrees i in one particular branch 
or diviſion of ſenſation ; or thoſe who poſſeſſed ſeveral ſenſa- 
tions, though in moderate degrees. We ſhould find that the 
greateſt ſhare of ſagacity would ſeem attached to thoſe beings, 
which, together with various means of ſenſation, poſſeſſed the 
greateſt e of impreſſion or. wa oh y in each, , 
conſdeted. 651 51 ä 207 
od Tr 1 | _— 
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7 4 N © chin which chnimanicats 


as are re ed De tele. Manet le theſe qualities are 
W Sbck to the perfection of life, yet life may be os 
while attended by only ſome of them. 1 

When I aſſert that Ideas are received by 1 the Senſes, I Gini 


chat certain ideas are in their nature diftinet from thoſe which 


it is the office of any ſenſe to introduce : for a certain conſci- 
ouſneſs of perſonal exiſtence, or identity, ſeems independent of 
the exertion of any ſenſe. Creatures deprived of hearing are 
not leſs conſcious of their exiſtence. ; creatures void of” ſight- 
are yet aware of their individuality ; ; and, though utterly una- 


ble to ſurvey their own. dimenſion 5, are extremely, well ac- 


quainted what. thoſe dimenſions are. There ſeems alſo, as in- 


dependent of the miniſtration. of the ſenſes, an idea of fel 2 


protection and defence: for, without examination of minute 
cireumſtances, or ſerutinizing inſpection of its aſſailant, every 
creature when aſſaulted has inſtant recourſe to that mode of pro- 
ik HEY; in which it 18. conſcious i its e eh 18 


4 1 not 9 far I may be jaltied in d among dene 
diſtinct from thoſe trauſmitted by the ſenſes, the talent py. ex- 


placed. i 5 47 7 OY 82 D * et} 51 — 45 


 ening to the cheſt advantage} that meahs of procuring -food, 


which is attached to every creature. If hunger itſelf may not 
be thought independent of the ſenſes, 3 vet it muſt be owned, 


| that it ſhews itſelf much too early for us to 3 its 4 


* 


\ 


/ 


atio : for hs d 16 Abel a ins 
its moth! vs teat. What example has it obſerved, 


from its; parent ſtock, expands i its arms that ĩt may catch its 


prey. Who taught it; that *ſuch was the mode in which it 


was to ſeck its maintenance? Who tatght it, that its native 
element abounded with inſects t that theſe were adapted for its 
food? that the intent of its arms was to entrap theſe ? Nei- 
ther fight; nor Hearing; not any other ſenſe, had brought: in- 
formation that ſuch was the manner of polypi. eee 


The fact ſeenis to be, that the ſenſes; though of great Enport- | 


ance and concern to life, yet being ſonietimes;” occaſionally, or 
at intervals, ſuſpended, or bapable of being ſuſpended, they 


is,at ſtake , A.,certain/prompritude or diſpo 


Pee, whole intuitive vigilance: neither flumbers nor 
legs, This, diſpoſition, I believe Imay without offence call 
Inger; and this we find exerted; as I faid, whenever life 
is at ſtake, whether that life be attached to the individual ex- 


erting this inſtinct, or be expected to deſcend from it. 


The ſcale of being is diſtributed into ſo minute gra dations, | 
that. it is alex s perplexing to diſcoverwhere the object which 


We. ſhould acall ;{uperiar: quits its fuperiority, add that a | | 


terr x infecjorexbibiry inferiority. / IF in two diſtinct ſpe · | 
aer with ee we afe acquainted; we imagine we diſcover 
this diviſion, two other an of the fame kinds, the ſame 


u Ü r | natures, 


young poly pus, juſt” ſeparated 48 


mar not be impliciih relied on, where ſo great a concern a as life 45 
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mo ane, {ihe farmer, and ent all in confuſion the; 3 
ve have adopted reſpefting them. Thus we find the -boun- | 
© daries of the animal and vegetable Kingdoms, exceeding ill de- 

fined: ſome animals; ſeem more al ied: to the vegetable tribe. 


N than other vegetables appear to bes and (converſely) ſome 


reſemble), they were.the 6 


vegetables ſeem. . fit. to bei claſſed. among animals, in 
b eference to certain animals on which we beſtow! that title, 
Nor in ieady; fpesh ally on ſome hypotheſes, to diſtinguiſh a 
vegetable from a tone : for if we mention its growth, "Nones 
ſay they grow 3. if we ſay ſtones are brittle in their natures, ſo 
are certain plants, hence called amy plants (lithophytes).” Ad 
| while corals were thought to be plants {which doubtleſs they 
mitant ct: Ob, appea as uniting 
tze vegetative increaſe which denotes. the ſitu ft tuctute of a Plan, 
to the hardneſs and poliſn of ſtones themſelbe s . 
If there be any: ſuch, thing as primitive eartib cvifining, I 1 
; canceive we may refer to thoſe Alps: of granite, "whole texture: 
_ ſeems beſt fitted for pehitance and duration, as themolt proba- 
1 2 ble ſpecimens of "7; 55 4 *heſe da not grow. If We de any * 


change in them, they rather decay, though that decay 1s not 
that I know of apy, where aſcettainabl. But, if there be 2 


depoſſtion of lapidi matter, which in a great length of time 
is, by repeated acceſſions, become] a quarry, unleſs'It appears 
that the ſource of thoſe acceſſions is exhauſted, I ſee” no im- 
poſſibllity ate ding the Ns Gf its deb. In bon equence, it 


* 


may ip that where former ages ha excavated ſuch quar- 


s ries, preſent times may find them reſtored; and till they are 


8 replete, ſuch effect feems reaſonable to expect. But, after all, 


this ſeems very different from our ideas of vegetation ; for 


though ſome vegetables require long periods of time to attain 
perfection, yet we know none which in any degree reſemble © 


the flow increaſe” of quarries ; none which withhold every 


: wy 


appearance of life at all ſeaſons, or remain totally unaffected 
by the changes which occur in that fluid wherein they are ſta- 

tioned. Let inſenſibility, therefore, be the diſtinction of 
ſtones, and of all that appertains to the mineral kingdom; 
which, if advancing i in degrees of life, is by its tardineſs be- 
yond the poſſi bility of obſervation ; if proceeding in any man- 
ner toward any point « of maturity or perfection, ſeems likely to 
be conſumed with the as itſelf, ere it attain that happy 


diſtinction. 


Diimiffing our r remarks on 1 the miteräl kingdom, we pro- 
ceed to notice that kind of life which the vegetable kingdom 
exhibits. It is, indeed, exceeding difficult to define in what 


| Lizs of any kind conſiſts. Being ourſelves capable of motion, 


we conned the idea of motion with that of life, and are hardly 
perſuaded that a perpetual attachment to one ſpot, a ſeeming 


inſenſibility to injuries, a total ſilence of complaint, can unite 


with life. I believe we may ſafely aſſert, that where there i is 


growth there 1s s life; that whatever ſubject increaſes, or ad - 


vances 
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. 5 44 to boſzwhich it onal pen This p power 18 no- 
torious in plants, which ſeem poſſeſſed of little or no apparent 
Properties of life beſides, Let us for a moment. eier what 

* is implied in this Propoſition, 1A mechaniſm of ſtrocture fitted 
$6.receive food, & To digeſt it. 3. Apen of parts permit- 

1 ts already formed, Excluding every, idea of 
arts, an ua parts, icy to fertility, theſe ſeem 
to be the loweſt Fagions of life, which admit no diminution, 
and whieh we either find, or muſt allow, whereyer increaſe, or | 
| growth exiſts, But we may add to this firſt principle as great „ 
riety of principles as we. pleaſe; and having eſtabliſhed this 
a . eee ure e. which, Wh pole. is wh 
limited. Mark 35H ade 47 4 
1 1 not in this Diſcourſe to wp I Pl 
than they furniſh. inſtances of yarious degrees in life. I think 
1 have begun with the loweſt degree. In advancing, v we find, 
that though vegetables ſeem to us to haye little. ſenſation, it is 
rather becauſe e ſeek for expreſſi ons. of their ſenſations 3 An a 
manner ſomewhat analogous to thoſe we haye been accuſtomed 
| to elſewhere, than becauſe they, are orally. and univerſally 
deſtitute of ſenſation, 3 | 8 98 
Though the various modes: af 8 Saks = em- 
ployed by ſubjects of various natures be very different, yet they | 
are not leſs real; only be it remembered, that they muſt be 
2 | ES con- 


* 


60% ä 


conformable to the neceſſities, ot natural wants, or the fubjeat. 
Where vatural, ufs ag fews there. can be little variety of 
4 9 fand the expreſſion Adopted will be proportionabiy 
fimpl: 6 and vyiform. Light. 18 neceſſary to a plant; to its 
omfort and enjoyment, if not to its exiſtence. If a plant be 
kept in a,dark. roomy it may maintain a languid life: if light N 
be admitted at one part of the room, it will bend toward that 
part, will geprive its oppoſite branches, of nutriment, (or at leaſt 
eee neglect them) and thoſe only which are viſited. by 
the light, howeyer feeble, be its rays, will appear to thrive: 
; but if the. full, vigour of. the ſun. be admitted, the plant 
feels the ſtimulus, and is proportionately affected. It is 
certain plants which love water will bend 1 the water, 
(Who ever aw a weeping willow bend rom the brook on 
whoſe banks it, was planted: ?) or will ſhoot out branches, or 
roots, towards water: and we have an inſtance of a tree, 
growing in a church-wall with very little earth, bending dotun 
ſome of its branches till they reached the ground, while the 
other branches roſe upwards. To what can this be attributed, 
but to a __ of conneftion. 8 its natural _ n 
ſupport? LP, N 
There is Wanke an advance in the ſcale of life, from plats 
which ſeem poſſeſſed but of mere exiſtence, (which yet doubt- 
lefs increaſe by acceſſion of parts, and propagate their kind) 
to thoſe Which ſeern ſenſible of effects paſſing around them: 


the feelings « of the former, if they feel, are obtuſe and blunt; 
Par Il, „ | thads 


| hoſe 01 Us pen a6 more di 
Which by a kind of foreſicht ſhut up their 1daves before rain 1 
thoſe which only unfold themſelves: to the ſun, And cloſe when 


1 


he withdraws ; thoſe, on the cottraty, which ech i. In 


an evening, (and print cipally te I lay, 
be of finer contexture than thoſe vold of feeling 8 4 bey K 

alſo i in general greater variety of parts and'contrivance” united 
in their ſtructure, and uſually exhibit greater variety of appear- 
ante, not to menti 
greater advance too 


approach of the hand, or other body, I am not certain that this 
ariſes from any additional degr 
itſelf; it is probably n. thing beyond an effect of certain ele- 
tric principles. And! as to plants, ſome part or other of which 


is e de in motion, theſe, though very pretty to look at, 


5 n ne, (Zoopbyret) yet perhaps may be referred to the 


ſame principles; as I never heard. that this exertion (or rather 


ſimple motion) of their branches effected any purpoſe, that 


they caught any prey, or in any . manner r contributed. to 


the ſupport of the plant. 

From theſe ſlight hints it js 5 CR among 1 85 W 
tribes are diſperſed various degrees of life; ſome ſeem to ex- 
hibit very powerful ſigns of ſenſation, and eſpecially 1 in their 
Sovery: parts, Le. thoſe peculiarly formed for r preſervation of 


f their 


Tec tn with much pleaſyre) and though termed 


6 . tate * uſcoprit Pls 


If elegance'of form. As to the ſeemingly 5 
at exalted life Which has: been noticed i in 
the ſenſitive plant, and others, which ſhut their leaves at the 


a — 


. of füſceptibility 1 in the plant | 


8 N 7 hs » 
dust FIR ed fenbble:of a very gigbt ſtimulus. Af- 


ter all. that is but an inferior kind of life which: is always 
united to one ſpot, which poſſeſſes no; loco-motive. powers, 


but like the ground whereon it grows, abides every event, proſ- 

perous at adverſe, a calm or a ſtormy with the ſame cautionleſs 
expoſure; which unable to avoid accidents, to retreat from cas. 
lamity, finds its ſecurity in igſenſibiluy, and to whom more ex- 
: feelings were ouly additional infelicity. It is true, that 


many trees are well protected by ample folds of bark; but 


from, happineſs, and amang the lower rauks of exiſtence. 


We: myſt therefore turn to the Kaus of animals in ſearch of 


life mare truly alive. 


We muſt not, however, in "aff ng th Veartable 3 to 


1 Animal, expect any violent tranſition, or ſudden interval. 


If we 1 A vegetable is confined to one ſpot, wherein differ 
many kinds of ſhell-fiſh which are equally conſtant to their 


natiye rock? If we adyert to internal conſtruction, the pecu- 


Ualitigs er ge to life are not ſtronger or more diſtin& in one 


than in the other. Nor do any faculties (ſuch as in more 


perfect creatures we call Senſes) appear: ; What ſuppoſable | 
ſight has an oyſter ? What hearing? What een be- 


7000 that of ſelf-ſecurity, or ſelf. maintenance? 


Indeed be think. we may. confider moſt N F 92 


waters as. inſtances of inferior degrees of animal faculties; 


har of by their very nature from acquiring any reſpectable 
ſhare of knowledge, and directed by inſtinct, not ſentiment, 


by 


2 
. 
CEY 


that which is formed only for endurance, is certainly remote 
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and in nature, exhibit greater variety of faculties capable of 


ductions they freely examine, and el 
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by impulſe, not feeling. f Terreſtrial FROGS deſtined 90 Nd 


dence in a finer fluid, to pleaſures more varied in preparation 


enjoyment; related to the earth, whole ſuperficies they peram · 
bulate, whoſe diverſities they ſurvey, whoſe multiplied- ro- 
ct; related likewiſe to 

the air, which all of them breathe, and in which ſome of 


. * 


them fly, they are furniſhed with bauen denen, e - 


to theſe different elements. . 

Moltip lied organs, if they no not iuny oultiplies Kaf- 
tions, yet evidently furniſh/ ſuch opportunity for them, 'as' 
leads us to expect will be embraced; and this we find the fact, 


| in regard 1 to ſome ſenſe or other. I ſay to ſome ſenſe 6 or other: 25 


for frugal nature well knowing the value of every Lenſe; ſel- 
dom imparts pre-eminent degrees of ſeveral to-one ſubject ; | if 
ſhe beſtows keenneſs of ſight to one, hearing and ſmellipg are 


deficient; if ſmelling i is acute, other faculties are dull. Birds, 
wm ſight i is perhaps ſuperior to that of all creatures; have 


little taſte; the lion, whoſe hearing is wonderfully accurate, 


has no ſmell. We even ſee in different kinds of dogs, ſome 


hunt by fight, others by ſagacious tracing the ſcent of their 


| game. And thus a balance is maintained throughout all ſpe- 


cies ; what is given to one in one inſtance, compenſates for 
the ſuperiority of others in other inſtances ;' as what is drawn 
back from ſome, is by way of equalization to others; 25 by which 


diff poſition Jounewnat like a F od is ee among crea- 


; 4 I 


rures. 1 : N Js — | 
N | ? : C , It 


N V. 


15 * trace any one - Rafe; Rem the owe Jy 91 it in 
animated nature, to the higheſt which has come to our know= 
| ledge, we find a regular, imperceptible progreſſion, aſcending 
by ſteps of ſo little riſe, as are barely ſufficient to manifeſt 
that one is, not the other: though to determine wherein con- 
f hls: a difference i is not eaſy. What enjoyment of ſight has the 
thworm? What ſmall enjoyment the mole ? How limited 
thoſe creatures whoſe eyes look only one way, immoveable to 
other quarters ! Some eyes are fixed; the head muſt be turned 
to permit the view of objects; ſome; heads are fixed, the eyes 
roll round in their ſockets without impediment, nay can in- 
ſpect objects placed before and behind at the ſame time; ſome 
eyes enjoy light as ſplendor itfelf ; others, too ſenſible of light, 
are diſturbed by too much, and only exert their faculties by 
twilight; two eyes are enough for ſome animals; others have 
ſix or eight; others ſo. many hundreds; others ſo many thou- 
ſands; ſome eyes ſhew objects tolerably truly in their dimen- 
ſions; others magnify and enlarge them: to ſuch an inſe is 
a giant! Nor is leſs various the ſituations choſen for the ſeat 
of this ſenſe: the eyes of ſome creatures are placed deep in the 
head, and protected by the frontal bones; others are brought 
forward, and almoſt ſtand out of the head; others again are 
poſitively detached, and to look for the eyes of the animal, we 
muſt examine a diſtance of half his length fan the head. 
Such are the teleſcopic tubes of the ſnail. 


If we advert to other ſenſes, we find no leſs diverſity of na- 
ture, One ſhould think feeling were a ſenſation ſo decidedly 
3 1 neceſſary 


- 


What remains, to 2 proper patt fo 
der? What ſhall we ſay to ereat. 


ttheit claws (as lol ſters) 2 they are atk af dogs 

7 er force, but tlie creature ſeparates: a part of — 2 
_ Is this. e ae de any exalt degree of feeliug? WH 

f 5 th be thre of | 


are N Wenne ee 
t notice affects the ſpider; 
"7D The propartions of hearing are equal} Angar. | 
EY almoſt deaf OT ee minute. 1 of: the lat- 


2 


ne! e vatiety 27 ee FE Tb. 1e 
power of ſmelling nature communicates; wwe WET 3 —7 F 
and when we feflect, that ſome: animals have ſagaeious pa- 
* lates, and chooſe but feu / plants for food, out of many that are 
_* offered; while others devour by preference carrion that taints 
1 the breeze; and others again ſwallow indiſcriminately what- 
| ever they find before them; we > Mi allow equally unlimited 
bn, | degrees of rate. _ © 16-017 4779.29 29907 51 5 
In obſerving thoſe 
. Aliget from ſuch as are furniſhed by 54h 


. 
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ate 


5 . How different tho abs of eee, and elk. 
3 ptotettion! Such a creature riſes high above the powers of 


88 its adverſary ; ſuch aliother conceals itſelf,» by a thnuſand in · 


genious artifices, from the notice of its enemy; this cis fur- 
niſhed with dreadful teeth; or enormous claws; and, confident 
in native ſtrength and weapons, : knows no fear; capable not 
only of defence, but of conqueſt, it defies danger; that 
finds ſecurity in its timidity, and, on the leaſt alarm, outfſies 
the wind. One ravages boldly, another by ſtealth. The 
elephant depends om its bulk, the monkéy on its agility,” the 


1 fox on 1 its arts, the hedge · hog on its ſpines. Who-thall purſue. 


the'ſrake'in-its winding path, through crevices of every form 


WW: dimenſion? Who ſhall diſtinguiſn the camelion in its 


+ varying colours correſpondent to the earth or the tree on 
Which it. crawls? What need has the ſnail of a den? he 
carries his houſę on his back; or what the a re, or the 
5 fortoiſe, whoſe external covering is armour itſelf. _ 
What variety of methods in catching prey are diributed 
25 among creatures; The lion roars in the foreſt; the beaſts 
tremble and fly; the noiſe of their flight directs his purſuit, 
The eagle riſes bigh into air, Vet there ſurveys a vaſt ſpace of 
country, with ſcrutinizing attention, and woe to the ſtraggling 
 leveret, which thinks himſelf ſecure. The lurking tyger in 
the thicket, the-crouching ſerpent on the tree, the .dextrous 
ſpider, who ſpreads his inſidious web, the otter who ſwimg 
vgainſt the ſtream, the crocodile watchipg i in the river, the 


Pax II. N LE 1 hark 


2 bs ant remains a query, Wren e ab 18 
a 15 he ravenous ſhark, 


| tack in he e.. are 10 ſt 


er creatures are continued 2: 
. chang lis wide be: numerous, and his fl 


ength abundant, yet 


tude and celerity; yet extirpates not the 


whoſe webs have covered our walls, have reached from branch 
to branch, or from tres to tree, has one race of flies periſhed. 
5 The anſwer to ap l ac divide into 5 e . r po- 


JE to enemies, and 3 «f. —— Ds is their 


FERTILITY 3 and (converſely) according to the ae Ne of : 


creatures; their rapacity, and the flaughter they commit, 
neceſſary to their ſuſtenance, ſo is their 3 TBRIEIT IT. 2. The 
variety, and almoſt infinitely greater number of ſpecies, of the 
| lower tribes of animals; very, much diminiſh the e expoſure and 
rick of any particalar tribe. If all birds of prey fed only upon 
| hares, the chance were certainly very much againſt them; 
but vrhile their moſt formidable enemies feed on many (fay 
_ twenty) other kinds of animals of equal rank, we may reckon 
that only the twentieth turn falls to the lot of a hare. 3. Many 
of the more deſtructive ſpecies of creatures are as well pleaſed 
with a carcaſe as with a living animal; conſequently they do 
not conſume, in this inſtance, any part of ſuch ſpecies, the 
individual ufelf being extinct, and all the fertility and increaſe 
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| deſtroys not the ſmaller fry the rapacious eagle; though of 
| ſpecies of bares; nor after all the labours of millions of ſpiders, | 
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of a} it was bt having been e towands maine. 
' taining the community of its ſpecies. 4. I add alſo, that the 
effect of climate is uſually in favour of the leſſer tribes ;: the 
equatorial countries are notorious for the encreafe of inſets 
(which are abundant to a very noxious degree) and ſmaller 
animals; but birds of prey are not proportionally multiplied; 

though they are greatly enlarged in powers and dimenſions, 

5. The. immenſe progeny of fiſh, and their various kinds, e, 
 ceeds the rapacity of the deſtroyers of their own ſpecies to con- 
ſume; and adds to the chances of eſcape of the leſſer animals, as 5 
it diverts from them (entirely) a great proportion of birds of 
prey, and occaſionally ſupplies, the hunger of the moſt deſtruc- 
tive; which, in winter- time eſpecially, often haunt the ſhores: 
l beg leave to add a few remarks, in ſupport of ſome of theſe 
| t propos, of fiſh: they live totally (fo far as we 
know) upon each other, the ſtronger devouring- the weaker. 
How many eggs, then, ſhould a ſmall fiſh be parent of, in 
order to enable its ſpecies to maintain its rank among the in- 
habitants of the water? Ten thouſand ? Ten thouſand 
would not ſuffice ; for conſider the-chances againſt it. Female 
fiſh eject their ſpawn for the male fiſh to viſit and impregnate: 
All may not be viſited. by the male, much of it muſt be food 
for other fiſh, &c. before it attains life (and this claſs of devour- 
ers is very numerous), when the young fry appear, they 
are the prey of other ranks of enemies, according to their ſize, 
before they are capable of contributing to the conſervation of 


their ſpecies. Add theſe dangers together, they more than 
counter- 


r and therefore 3 — ten is 
fand, and ſometimes little leſs than ten beat 
*thouſand.”_ Obſerve,” this prodigious fertility of fiſh 4 is in "he 

ocean, where enemies are moſt numerous and: mighty. River 

filh, Þ' believe, are ſeldom ſo prolific, as they fed partly on 
herbage, partly on inſects, and not exclufively/on, other: 5 
* there Sante len occaſion for ſuch extraordinary p powers. 

An proof of this ſtatement, 1 ſhall not ſo much appeal to the 

0 teſtimony of thoſe who have counted the eggs in the roes of 

code ſiſh, & c. by the microſcope, as remind you of thoſe im- 


7 menſe-ſhoals of ſprats, herrings, and mackarel; which every 
year viſit our coaſt. Amid ſo many difficulties aud dan gers 

a omitting numbers of whales which follow the th6als, and 

5 the induſtrious exertions of man himſelf, (which ſweep thou- 

x - ſands and millions into his nets), amid ſo many dangers, in a 

. 8 voyage from the north. pole, and the mountains of ice, round 

1 the Britiſh iſlands, and into the Atlantie, could this prodigious 


© emigration "regularly be maintained, unleſs each individual ; 
| poſteſled! in itſelf very ſurprizing p powers of renovation in a 
* future pro ogeny? If thoſe fiſh which' viſit us, ate only detach- 
= ments from the main body, how vaſt is that- body to bear ſuch 
© a Jos; fine, probably, few return to it. If they are the body 
itſelf, What muſt we think of thoſe few which return, fince 
the next 0 Whit pon” without the amen 522 ami of 
8 their Butlers 7 B03 OTIS IO £ e 
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| Mack after the ſame proportion, high very. e 1 
point. of numerous iſſue, are many inhabitants of the land. 


If any of my auditory have amuſed. themſelves with keeping 
filk-worms (which I remember I did, when young) they muſt 
have noticed the prodigious number of eggs depoſited by a 
ſingle worm; as if any have had the opportunity of inſpecting 
a bee-hive, what ſwarms are the iſſue of a few, and indeed 
are underſtood to be the iſſue of one l (the Queen Bee) forty 
| thouſand, I think, in à ſeaſon. Let me remind you, that 

| ſmall animals (quadrupeds) which are;mcapable of producing 

ſo many at a time, breed very frequently, and while they are 
even young themſelyes; à rabbit is almoſt always breeding, 
and a very numerous family of cats may be reared in a year, 
by whoever will andergo the pleaſure; theſe inſtances admitted 
in lieu of ga, 985 us a bugs: and: dr, creatures 
increaſe. 

An 10 3 once 1 ER if the Js els eggs, or 
Wees young ones, ſeldom rears but two; a lioneſs, one; 
a tigreſs, one, or two; panthers and leopards the ſame; wolves, 
indeed, produce more, ſo do badgers, foxes, and ſome others; 
but theſe are among the weaker an yy and themſelves 
the prey of the ſtronger. . 

As to the more numerous ſpecies of lower tribes of animals, - 
I ſhall merely hint, that we ſee many of different kinds daily, 
as well birds as beaſts; while an eagle, or a lion, bears aprice 
to be ſeen ; that even a fox is in ſome counties a rarity to the 
buntſinap, while he can ſind play of hares ; and otters are, 

ſo 


« i% 
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© 45 28 1 We ne uncomm. n;.1 Lenighr bars] added, that 
-  Fapacious creatures are Win ſo angry in their natures, or ſo 
© pftenfamiſhed and deſperate, that they quarrel mutually, aud 
being inelined for deſtruction, exerciſe that . on een 
8 . not more profitably. engaged elſewhere. ee. 
Upon the Whole, it appears, that there is ſuch EY pre 10 _ * 
5 Habs multiplication of ſome creatures, ſuch a Proportionite 
unmulliplication (pardon the phraſe) of others, that rapacity gets | 


no advantage over mildneſs, nor ſtrength and e lover 


n and inſecurity, ſo 18 as relates to the ſfecies. 
1 Let us collect the evidence as it has now been offered: to us: 
__ we infer, 1ſt, that life advances from its firſt: principles 8 to 


higher qualities, by very ſlow, ſcarcely perceptible, yet cer | | 


2 


tain, degrees; exhibiting ſenſations increaſing in quantity, 
(i. e. in number) or quality (5-6. intenſity); 2d, That theſe 
| ſenſations are ſo diſtributed among their poſſeſſors, that either | 
by means of quality (in ing) or quantity (in ſeveral) there is a 
proportion obſeryed, which leaves no room for complaint, or 
- envy. Becauſe, zd, theſe: ſenſations, or the means of tecęiv- 
ing them, are as gradual, and imperceptible in their advances 
$ (conſequently 1 in their donation to any individual) as life itſelf. 
3 4th, That though ſome tribes of animals ſeem poſſeſſed of very 
great powers to do miſchief, yet that their ſpecies has not pre- 
paoailed, nor can prevail, to the extinction of the feebleſt ſpecies 
> imaginable, being counteracted, 2 ee wn Ways: and 
q : by. inſtinctive attention. : 
Thus, 1 think, we have proved the propoltion which began 
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25 2 2 


our © Ades 7 vis that 1 globe be liable. to terrific? 7 
phenomena, yet it is no unworthy ſeat of life; and though” _ 
much wodſe cauſes:-ofdeſtruttion'than are connected with the 
globe, are attached to its inhabitants, yet they have hitherto AY 
maintained, and ever will maintain, thoſe ſtations in the ſcale of q 
. exiſtents, wWhinh: ae to "have been their ir original, ns | 
ment. . 25 e'4 bg Fe 
W ow aſſerted a 8 of Eins, a proportion of fer- 
| e let us now ſee whether we cannot trace a proportion of 
feelings, ſo that we may form an opinion on proportionate hap- 
pineſs; for [ think i it a natural queſtion; why are theſe inroads, 
theſe depredations | committed? Might no other way of ap- 
peaſing the hunger of one Berg beep: es, than a con- 
ſumption of the other ? dy 
What might haye 8 inftitated.n we. cannot wks: . but we 
find univerſally the life of, one 1s derived from the death of 
another, among all beings which are incapable of ſup- 
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port by the firm ple elements. alone. When a tree converts 


into part o of i its ſubſtance, the earth, the water, the air around 


it, life ſeems te to be promoted, without any death following; ; but / 
no Tooner, does this tree attempt to reproduce 1 its kind, than it 
furniſhes 2 multitude of ſeeds with that intent;;—but, where - 
fore a multiiude of ſeeds? Becauſe N: ature. foreſees, that 
few of theſe will accompliſh that part cular purpoſe which 1 ; 
 giveti them exiſtence. / 

"Poffibly ſome kinds of trees may make greater 5 — 75 ; 


* their ſpecies, than what we have ſtated of fiſh ; but 
PART II. : e 5 of 


_ x * Rf * . N * Lat 
1 ; 2 I ous * BEES Wh fl 6 
CS eb e 
5 


3% La 4 KR Az” Ae nl r I DIRE. on COD PA og A rt 0s AE 2s e bo. * 
? GE O n o . 5 n of Ss * 
1 — 3 RY G A * N * N CS * - EEE 7 * 
8 * * 5 4 9 4 a . * 2 4 . * 6s 8 9 ** 
a FIG *- 
TS 5 # 1 
4 A : : - * 
N n po 
P 4 
' 1 8 1 = WT 
11 q 
W : EE 7 : 
5 k * 
* - 
- — 


of cheſe dena FRG fe boot up inte en, Fake an 
oak. for inſtance, whoſe ſeed is the: acorn, of which many 
© buſhels. ate yielded by a ſingle: tree in one ſtaſon (but hour 
many during its life {) ,your own. recolleRion; furnithes a lift 
of enemies waiting to conſume theſe feeds; in birds arid beaſts ; 
not do mention man. Suppoſe theſe acong eaten by a bird; 
then has that bird prevented the life of ſo many Plants, as ſhe 
(e he) has devoured acorns. But this bird alſo, 11 the 
makes preparation for maintaining its ſpecies, and lays 
1 eggs; if we denominate eggs the ſeed of birds, now 1s 1 22 
eee , or bird (a hen for inſtance) will lay 
_- two hundred egg yet not hatch twenty chicken; the hun- 
j drei and eighty are applied -to fuſtain life in folk dilier - 4 
ter. This principle we have alſo ſeen exemplified 1 in the . 
of ſome kinds of fiſi beroming the food of other kinds 'of fiſh. 8 
Thus it appears, that hundbeds, perhaps thoufands of putts 5 
lives; are conſumed in maitttainiug one actual life; and thus 
7 it? muſt be, on the ſimpleſt fuppofition that can be Rated Fog 
„ birobſerve, that it is not-thouſands' of Tupezior lives Son- 
viaerted to the ſupport of an inferior; but thoulinds of poſhble 
ä or ſcarce exiſtences, rather almoſt live es, than ban per- 


7 


Tue Bird has more of an advance toward intelligence. than the 
tree; and moſt hens eggs, believe, are eaten by thoſe who 
think themſelves far her ſuperior. Thus the matter which | 
r* A . the elements, Fol from: rank to rank 
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11 follows, Ithibk ey tat whatẽver is moſt liable to bs 
the feweſt degrees removed 
from non-exiſtence; has, conſequently,” feweſt prliiciples of 


: ſuddetily deprived of exiſtence, is 


N life to loſe, feweſt ſenſations are coun tetacted, and feweſt 
feelings wronged" in its deſtruction; If there be degrees of 
lite fowhich is connected in ſenſibility, to deſtroy that life; cauſes 


no unhappineſs; and if the creature poſſeſſing fuch à life has'itl / 
principle of enjoyment,” which compenſates for its 
| fiablehbie'tb deſtroction, it may be very Fa e on by 


itſelf 


of ha 5pi neſs to its deſtroyer. 
Hippitiels or miſery is allied to intelligence, dh to mere 
ae to thought, to foreſight,” not ſimply to life. 
This gr rt the abſence of thought, 57 
1 gente, from creatures liable to a termination of their exif 
| fence fro fudden cauſes (as all cauſes to thetn muſt be) is 

their greateſt "benefit, and at once equials' them with every 
comp etitor; ſince all they can enjoy they poſſefs to the laſt 


thy; and all the happinefs of which they are capable 


attetids them, while the poflibi ity of its ſatisfaction exiſts, un- 
dirniniſhed* by anxicty, 
and at laſt the tranſition is but ſmall, from the lower degrees 
of bomparatiue, „or proportionate: bg re to a Fg e * 
every degree of every ſenſation. © 

4 But the queſtion, why are theſe deraltatios eier 
_ be * under another aſpe& 7 and, indeed, is r 
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— anſwered. 


foreſight, of intel 


7: ation,” by any kind of dread; 
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- waſa afkcie the erer e 
they ſuſpended? ? 17 every * from a tree became alſo a 2 , 


er the lower ranks of animals arrived. at ma turit 

"ek numerous tribes be. maintained? Where fall we find | 
esd. onſhelter, for ſuch hordes, of animation? As ching are, 
"he E 0 225 multiply againſt their deſtroy rs: in ſpite of 
of lions, tigers, anthers, ſet ents, and fo. forth, 
the antalopes of Africa multiply; ſo that every dx or ſeven 
ears they. come down.- towards the Cape of Good Hope, in 
immenſe ſwarms, devouring the country, and always fol- 
nel by lions. In the North, the lem ning multiplies, and 
pours forth its hoſts, tc the great an onoyance of the 28 
rants; and yet i in the Ne arth are many þ c wii And, 
8 ens e wm let ug regt oll 


thebelgs, eines the labourer — exery . n ar 


poſſibi ity! of. vint 8 D 17 55 
amine, often plague, Love death. 
PIER I. think a caſe in Point; 

abridged from his Ne- 


tur; (for honey bird hacalls the Martin. Certain plants 
being) ſept; in earth from Madagaſcar to the Iſie Bourbon, the 
earth happened to cbntain a numberiof the eggs of graſshop- 
efs,, Which multiplied:graatly.  Monſ, Des Forges-Boucher, 
— Govemory al, and Monſ. Poivres, Iaten dat, ſeeing the 
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. country ! by: cheſs inſets, 1 ſeriouſly to rid 
the iſland of them, and procured from India ſeveral pairs of 2 
martins for that purpoſe. The plan was in a fair way of ſoc- 
ceeding, when the inhabitants obſerving theſe birds to ſcratch 
3 eagerneſs i in the earth newly ſown, imagined they ſought 
the grain: taking the alarm, they ſpread over the whole 
Wand a report of the injury expected from this bird, who was 
accordingly arraigned i in form; his defenders inſiſted that he 
ſought not the grain, but the inſe&s inimical to the grain, 
wherein he proved himſelf a benefactor. N otwithſtanding 
this plea he was proſcribed, and- two hours after the publis 
cation of his ſentence, not a pair was left alive on the iſland. 
This rapid deſtruction was followed by rapid repentance; for 
the graſshoppers multiplying without impediment, ſoon 
cauſed regret far the loſs of the martius. Eight years after 
this extermination, were again introduced dir of theſe birds; 
they were received with tranſports of j joy: F laws were made for 
their preſervation and multiplieation; and every poffible pre⸗ 
caution taken for their welfare. In conſequence, they increafed 
Prodigioufly, and -exterminated the '(graſshoppers; but nd 
| 2 were theſe inſects deſtroyed, © than Having loſt their 
uſual and principal food, and being greatly overſtacked in num- 
ders, they had recourſe for ſubſiſtence: to the fruits, the dates, 
the figs, &c. and even attacked the corn, the rice, the maize, 
the beans; they. alſo entered the dove-cotes, and deſtroyed 
the pigeons; ſo that after having delivered: the: countty-from 


one plague, they themſelves en very much a greater, 
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and becauſe other means are inſufficient, many. ſhe deſtroys, 
With her own hands ;. many pexith ; in the ſeverity of the ſea - 
ſons. Who can numher the, millions: of inſects thus deyoted, 
not in 4 kingdom only, but throughout the globe? Many are 
d tempeſts (we mentioned this as qne 
DY, vultures, ; 
ele Jellec 
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ppineſs they ſoreled, and have 
idea of infelicity, even when to us they ſeem to ſuffer. 
5 Let me here enter my proteſt, as a man of ſenſe and ſen- 
15 ability, as a gentleman and a chriſtian, againſt every degree of . 

_. wanton. violence, or malevolent cruelty toward our fellow- 

_ creatures; Never may my ſentiments be wreſted to a toleration 
of ſuch practices; I merely ſuggeſt theſe hints in vindication, 
not of man's tyranny, but of aten Venere 3 ang 
| as 1 apprehend) general prafiies 5 gg | 
It remains to be noticed, that as ſotme ETA deſtroy 
others, ſome vegetables have the fame diſpoſition ; and though 
we dare hardly venture to denominate them plants of prey, 
yet it is certain they exhale ſuch poiſonous vapours as ren- 
der all arovhd. them deſert, and blaſt' all vergure within 
their reach; while others wind around a tree, creep 
with inſidious convolutions over its ſtem and branches, 

till at length they deprive their ſupporter of that nouriſhment 
which ſhould ſuſtain.it; thus, flouriſhing at the expence of 
their benefactors life, and conſuming his very vitals; if not 
with the ferocity of a lion or a tiger, 

By way of cloſe to this diſcourſe, I beg you to that, 
in order to form juſt ideas of the propriety of nature's 
general courſe, we muſt regard as well principles as events, 
on an enlarged ſcale : a partial view is no better than total 
overſight ; o many combinations are of neceſſity employed, 
ſo many apparent intricacies are of conſequence to be arranged, 
that ſuperficial obſervation is incompetent to the taſk. We 
3 that when ſurveyed an a particular — or 
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41 Avi We frond the various ranks of lifes which, tk | 


| infinite gradation, abound throughout nature; let us | 
now. "fee, LAbizs and GENTLEMEN, what indications of ſuch 


ranks preſent themſelves among the component members of 


ſuch variety. Life which is of inferior powers is uſually moſt 
generally diſtributed throughout its ſubject; the branches of 


many kinds of trees poſſeſs ſo Brongly that life proper to theit 
0 rank, as to be capable of maintaining it in a ſtate of ſepa- 


ration from the parent trunk, under certain circumſtances, 


. If Mi. branch be. bent. downwards to the ground, and ſufs 
ficiency of earth be heaped over it; it will ſend out ſuckers, 


which ſhall become roots, and will vegetate anew, on the 


ſpot which, by their means, affords it nouriſhment. I think 


the gardeners term this operation trailing, and take advantage | 
of knots and promiſing ſhoots. I believe it is fact, that roots 


of moſt trees are capable of becoming branches, if properly ex- 
poſed to the open air; as branches of the ſame trees are alſo 


capable of becoming roots, if immerged in earth. This is 


remark ly notorious in the banian tree of the Eaſt Indies; 


whoſe branches bending around the trunk reach the ground, 
where taking root, they become themſelves the parents of 


orhers, * till the ſame tree, * means of its colo- 


| CE T- _ nies, 


} 


8 SE 1 we 0 bY „ 
dies, eos 33 3 i thelter a 2 trop. N 
* plants are propagated by ſlips and cuttings. I infer, as I ſaid, IF 
that life in its lower degrees, is greatly read zu its ſubjeR, . 
and as it ſeems to coſt nature little exertion, 'is is freely and 
amply beſtowed. - There ſeems to be not much, if any, pre- 
eminence, in regard to vitality, attached to one particular . 
of ſuch inſtances; but all ſeem nearly,- if not entirely, on 2 
alevel: and all members of ſuch body ſeem capable of per- - 
—_ forming the functions of life. Leaves have equal kind of; - 
breathing, of feeding, of perſpiration, with the trunk of a 
tree; and it is not eaſy, in many vegetables, to deprive a 
brauch of life, without actual ſeparation from the ſtem, and 
| from the earth, which is. the appointed medium of ſuſtaining : 
life. But i in higher ranks of life, there is nothing of this ge- © 
nerality, this diviſibility of vitality; ; an individual being com- 4 
plete in himſelf, having a more elaborate contrivance neceſfary 3 
to maintain each of his Aanekionte ad cach N to its a 0 | . 
culiar member, 770 4e bf | | 
"8 tree may receive nouriſhment. ap its Wave (ach Kink | 4 
ing.in the water wherewith they are aſperſed) ; but an animal 
| muſt receive his food, and convey it to one proper and deter- | 
minate part. There is no planting parts of animals with 
intent of reproduction; the ſeparated part of neceſſity periſhes, 
bicauſe deprived of the offices neceſſary to its maintenance, : 
bor which it depends on others. The members of plants are 
uſually more numerous (as branches) but greatly alixe; the 
members of animals of the more perfect Kinds are more ſelect, 


| mn diverſifted, and * as the offices for which they 
are 
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5 6 defined are more Ale; 1 this ſoertts analogouis 
to the nature of that nouriſhment proper to each rank. The 
food of plants may be conſidered as elementary; that of ani- 
mals has undergone various changes, and acquired various 
properties in its vegetable ſtate. It is, 1 ſay, removed one 
degree, at leaſt, from i its elementary nature, as when it bea 
comes by digeſtion part of an animal, it is yet further removed. 
from its original properties; . accordingly we find, that the 
parts neceſſary to aſſimilate the food of animals vary, corre- 
ſpondently to this intention. Thoſe which eat graſs have 
ſeyeral ſtomachs . thoſe who devour fleſh have only one. The 
bowels of the latter are uſually of much leſs length than thoſe 
of the former; and, upon the whole, their food paſſes off very 
much quicker, ſo that they are ever hungry. They ſatiate 
themſelves, are repleted, and overcharged, when opportunity 
offers; but ſoon they are empty and ravenous as ever. 
This is notoriouſly the caſe with the wolf; whereas ani- 
mals who ruminate, are long in digeſting their food, and 
very gradually perform that office. The reaſon is obvious: 
to aſſimilate vegetable ſubſtance with fleſh (to which it has 
little apparent reſemblance) requires a change greater by far 
than to aſſimilate the fleſh of one animal to that of another. 

If we notice the various natures, of the food furniſhed, 
to various degrees of life, we find additional reaſons for the 
above diverſ ity : the elements are nearly alike all the world: 
over, and though ſome variation of certain principles may be 
f ſuppoſed, yet air continues to be air, and water is ſtill water; 


but how different are the properties of theſe elements, when. 
55 transformed 


tand formed 1 > hg? EY po" pins J eme: > are For 
5 en ſweet, ſome ate deadly and bitter: The effects of plants 
du animal bodies are extremely Ae, that nouriſhing, that 
EP it wür nutriment ; that exhilarating, that ſaddening; that 
_ permitting free exereiſe of ideas, that inducing madneſs.” Ani, 
mals generally chooſe (in nſtinctively) thoſe which are ſalubrious; 
BY and among a variety not free from danger, are ſeldom injured by 
What is hoxious, if what is ſafe is within their attainment. 
 Thert is no occaſion for the f exerciſe of choice | in 3 
| : they muſt take their dee ab it comes, uniform and 
fimilar, therefore generally fit for them, at leaſt & fir as | 
: rrlareg” to the climate of which hey ate native. 
"Tt muſt alſo be obſerved, that animals of the fupgrior Kinds | 
5 have greater variety in the matter which compoſe them, or at 
"a Jeaſt, that it appears under greater variety of form: if the 3 
of trees may be thought analogous to the blood of anim vj 
yet there ſeems nothing in a vegetable anſwering to the man 
8 Tiquors and humours of. animals, to the. many different kinds 
of ſolids which compoſe. any animal body of the higher claſs; 
all ſeems, though very art ful, yet comparatively fimple, leſs 
| complex, leſs intricate, leſs refined, as it were, void of thoſe 
| indications which ſeem to expreſs. an ser. toward fitagk 
for the reſidence of intelligence, 1 5 | 
It is confeſſed, that in many reſpects. f Bog is — —. 
5 blance ! in certain principles; ati. having, as above, juſt hinted 
29 ſome marks of diſſimilarity, It us now attend to others of. 
reſemblance, of which I ſhall icle&t Port from” an BR of 


Dr. WATSON, now PO of L! :1ndaff,” 
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The nenen, 3 man FIG to. 7 indefipitely greater, | 


when compared with that of coralines, ſea-pens and oyſters, 
than the pe erception of theſe, which are allowed to be animals, 
doth, when compared with the figns of perception manifeſted 
by a variety of what are called vegetables. Spunges open and 
ſhut their mamillæ, corals and ſea- ens protrude or draw back 
their ſuckers, ſhell-fiſh: open or keep eloſe their ſhells i in ſearch 


of food or avoidance of 1 injury; it is from theſe and ſimilar 
muſcular motions that we judge the beings to which they be- 


long to have perception, that is, to be animals. Now in the 


vegetable kingdom, we may obſerve the muſcular motions of 
many plants to be, to the full, as definite and diſtinguiſhable | 


as thoſe of the claſs of 40m juſt mentioned. The plants 
called Heliotrop turn daily round with the ſun; by conſtantly 
preſenting their ſurfaces to that luminary, they ſeem as deſir- 


ous of abſorbing a nufriment from its rays, as a bed of mptotes , 


«doth from the water, by opening their ſhells upon the afflux 
of the tide. The Flores Solares are as uniform in their opening 
and ſhutting as auimals are in their times of feeding and di- 


geſting; ſome in theſe motions do not obſerve the ſeaſons of 


the year, but expand and ſhut up their flowers at the ſame 
hour in all ſeaſons; others, like a variety of inſects which ap- 
-peat, or not, according to the heat of the weather or climate, 
open later in the day, or do not open at all, when they are 
removed from a ſouthern to a more northern latitude. What- 
ever can produce any effect upon an animal organ, as the im- 
ꝓact af external bodies, heat and cold, the vapour of burning 
ge wager volatile alkali, want of air &c, are found to act 
W 29 CO OS Ta EET; allo 
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| 50 w upon the kante called tte, Ber not is; 10 fy upon | 4 
_ _ any more inſtances, the muſcular motions of the Dionea Muj- 3 
epula, lately brought into Europe flom America, ſeem far 1 
"ſuperior in quiekneſs to thoſe of a vaticty of animals, 'Now f. 
to refer the muſcular motions of ſhell-fiſh and bet, „ 
to an internal principle of volition, to make them indicative © 
of the perceptivity of the being; ; and to attribute. the more TO 
notable ones of vegetables to certain mechanical dilatations, 9 
and contractions of patts, occaſioned by external impulſe, 1s t! 
ds err againſt that rule of philoſophizing which aſſigns the al 
fame cauſes. for effects of the ſame kind. The motions in 0 
both caſes are equally accommodated to the preſervation of the u 
being to which they belong, are equally diſtinct and uniform, ir 
0 and ſhould be equally derived from n or | equally b 
admitted as eriterions of perception. Po 2617 { - ft 
Exſpiration and inſpiration, a kind of e on lunge, p 
perſpiration, imbibition, arteries, veins, lacteals, an; organ- 
ized body, and probably x circuiating fluid, appertain to vege- 8 
tables as well as to animals. Life belongs alike to both king- U 
dams, and ſeems to depend upon the ſame principle in both: n 
ſtop the motion of the fluids in an animal limb by a ſtrong | Fo 
ligature, .. the limb mortifies beyond the ligature, and drops | 
off; a branch of a tree under like circumſtances, grows dry, ; 75 
and rots away. Health and ſickneſs are only other terms fer 5 
tendencies to prolong or to abridge the period of life, and there- | Ie 
fore muſt belong to both vegetables, and animals, as being ( 
both poſſeſſed of life. An eaſt wind, in our. elimate, by its 2 
lack of moiſture, is prejudicial to both; both are ſubject to be 
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F8ſitbilteh, Sag: to 5 eſiquear' diorttnenkions z both to aa 
puiſh. in exceſſive heats; both experience extravaſations of 


juices from repletion, and pinirigs from inanition; but can 


ſuffer amputätion of limbs without being deprived of life, 
and in a ſimilar manner both form a callus ; both are liable to 
contracting diſeaſes by infection; both are ſtrengthened by 
air and motion: Alpihe plants, and ſuch as are expoſed to fre- 


quent agitation from winds, being far firmer and longer lived 


than thoſe which grow in ſhady groves, or hot houſes ; both 


are incapable of aſli imilating to their proper ſubſtance all kinds 
bf food; for fruits are found to taſte of the ſoil, juſt as the 


urine, and milk, and fleſh; and bones of animals; often give 


indications of the particular pabulum with which they have 


been fed: both die of old age, from exceſs of hunger or thirſt, 


from external 171 from een Wy weather, or 


poiſoned food: e . 


Different ee require Jen ſoils, as different ani- 
mals do different food for their ſupport arid well being: aqua- 


tics pine away in dry ſandy grounds, and plants which love 


rocks and batreni ſituations, where they imbibe their chief 


nutriment from the air; become diſeaſed arid. puttid if rich 


bogs: and ſwamps. | 


| Trees ſhed their leaves as bilde 7 * hes feathers; and hir- 
ſute animals their hair. At particular ſeaſons the juices of 

vegetables move with fullneſs and vigour; at others they are 
leſs plentiful; and ſeem to ſtagnate and in this they re- 


ſemble dormice, bats; frogs; and numberleſs other animals of 


cold blood, which lie N and deſtitute of every ſign of life 
during | 
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an 1 winter time; a on of the jungs 


a heart being, if ANY, imperceptibly weak and re 5 2 - 


Few, if any, animals can exiſt, without a. xeciprocal 25 
fom « of ſleep and vigilance, and the younger the animal, the 


greater is its propenſity to ſleep: the ſame alternatiyes ſeem 
neceſſary for the health of ſeveral vegetables; a great variety 
e plants fold vp their leaves, and ſeemingly. compoſe them- 
ſelves to reſt, in the night time, and this diſpofition for leep 
is more remarkable i in young plants than in old ones; nor docs 
; it, as might be ſuſpected, depend upon the influence. of light 
or heat, fince plants in hot-houſes, where the heat is kept at 
the ſame degree, fold up their leaves at a ſtated time in the 


evening, and expand them in the morning, whether the light 
be let in upon them or not. The effects of a cold ungenial 
ſpring are as remarkable in the retardation of the procreative 
intercourſes of birds and beaſts, as in the fioppage if: the leaf- 
Ing of trees, or the flowering of ſhrubs, CA 

I think we may here with propriety attend a little to the 
vſual compoſition of an animal, which, as I faid, differs from 
4 vegetable, in baving 12 parts appropriate to op different 
functions. The ſeat of life is the blood, and thoſe parts 
. are neceſſary to its offices; ; theſe are placed in the 
centre of the body, in order to maintain around them as 
equable and conſtant a degree of heat as poſſible, and in order 


that the circulation may not (as 1 in vegetables) have a long 
Fan ere it reach the extremities: for this circulation being 


à regular and perpetually- active office, is not like that of a 


Fee excited only by the Fara of ſpring, ap dirminithed 
+ eo 


w 


. in purer een ee the "viciſlitide of ſea- 


ſons. The blood, by having a ſhorter pallage, is enabled to 
diſtribute warmth to the extremities in greater abundance, and 
to perform each revolution i in leſs time. There are no internal 


parts in vegetables which have any manifeſt office of affimilat- 
ing freſh blood to the old; but the various parts necefſary to 


this office in animals, are highly e horas and eurious in eon- 
ſtruction and movement. 


Beſide thoſe relating to the blood 100 its 1 motions (which t 
conceive as being the principle of life), there is alſo a diſtin 
aſſemblage of parts neceſſary to ſenſation (and this ſeems the 


great and capital addition above vegetable life), which is 


ſeated, not in conjunction with thoſe ſerving to the offices of 


the blood, but diſtinct and diſtant. It is probable, there is 
| ſomething not unlike the circulation of a fluid from theſe 


parts to all parts of the body ; but whether i it be circulated or 
not, it is occaſionally detached, and when required, in very 


conſiderable quantities. This communicates the volition of 


the animal to his members ; and though, perhaps, it cannot . 


with exact propriety be ſaid to enable them to perform their 
offices, yet if no intercourſe take place between them and this 
ſource of ſenſation, they are rather cumbetſome loads than 
uſeful members, It is probable, that all parts of the body have 
ſmaller portions of this finer fluid at all times reſiding 1 in them 
(and even, perhaps, have ſmaller collections of it in certain 
Places); but the great magazine which diſtributes as wanted, 

is in the head, where the ſenſes being more iminediately exer- 


Ciſed, have greater effect upon it, where intelligence of what 
you : 
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- paſſes is more TODAY 2 3 various aſs of bt : 
Intelligence and impreſſion mote active, more concentred, 
and rapid. It ſhguld therefore ſeem, that life, ſuperior, yet : 


| allied to chat of yegetables, reſides i in the heart, and its depen- 
5 dencies; but what elevates animal above vegetable life, is, the 
| Faculties attendant on the head. Theſe principles ſeetn diſ- 
Tin; a and, ME fact, are in a ſenſe Jdigoined by the diſtance be- 


1 ns 


em and by more or leſs of a neck, which ſeems to 

newhat of a partition. In birds this i is greatly pro- 
Jl: ; in inſets ĩt is very ſmall and narrow; the creature 
having the appearance of two parts united by a thread: the 
effect is, an approach towards ſomewhat of independence i in 


| the feat of life; for it is well known, that many kinds of FE 
_ inſets will run Bat after they have loſt their heads, and are 


very tenacious of life, which does not entirely quit them long 
aſter they haye loſt the ſeat of ſenſation. Thea heart, indeed, 
is fo ſtrongly endued with life, a as to retain it long: after it is 
out of the body (of col deblooded animals eſpecially) : being 


acted on by heat, it will give tokens of life ; or being pricked 5 


with a needle it will beat. And 1 have lately been informed 


that ſome days after : a viper had been embowelled and alſo de- 
Prived of its head, life had not totally quitted 1 its body. 1 

I believe we may regard our latter. principle as of confider- 
able i importance, and perha 8 not vnworthy of forming ſome- 
What of a diſtinction in the ranks of life. Animals which have 
the powers of the thorax, but not the ſenfations of the head, 
"ſeem more allied to vegetation, An and lefs approaching to, intel- 
ligence, even though they poſſeſs locomotive powers. It 
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nun aulus. - The: palſy is a diſeaſe attendant-on its 
><a 506 1 Gat; woe (2k ſometimes half the perſon is deprived of 
Kealation, and, though affording ſome effects of life, yet dead, 
while the other half of the perſon is is alive.” The Gabe, 


life, | aud are merely animated from other quarters: the loſs 
. of A member does not imply loſs of life, the acquiſition of 
WE: member, were it poſlible, | would not increaſe life, Could 
we ſhoot out freſh. arms, as trees do branches, it would be 
not an elevating, but a degrading den, ſince nature finiſhes 
4 carefully. her moſt important works, even in their earlieſt 
ſtages; 1. while thoſe leſs conſiderable are left i in a ſenſe to finiſh 


_ phemlclves, or at. leaſt to be finiſhed by time and duration. 
4 1 N þ Jeads 3 us to a An ala; of ene rn 


SO 4 4 a 
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among the ancient hieroglyphics. With regard to more perfect 
creatures, I bel ve bl to be Jotty out as enen the 


| antenne n «08112 
The earth - worm, the millipedes, ths Ges as any 
marine inſects, may be multiplied by being cut in pieces; 
but the! freſh-water polypus is. noted for its amazing fertility. 
The ſtructure of a polypus may be e to the u of 

Fur N. 5 8 1 a glove, 


{ , | 1 le the: GX and very Power. 


then, are inſtruments, ſervants, to one or other of theſe two 
” grear principles, are incapable by themſelves of any kind of 
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TB we arms, and; ſoon after, the others come to its aid; theſe 


p GGW R N 
0 t . N 7 FOO OT WET. * A Oe 8 SS * eee , SIRE, TOE” 6 cas... th Nn 7 * 
* 9 e c e . my 2 T WWW ee 0 4 gn Ie 3 TIN 
BS CCC a ĩ˙̃ͤn OE ha - we %%% df Rs I A . . og ot 
8 3 1 5 4 ? 7s Sd n f. £548 4 PEA * N g 
1 3 y 7 N 7 5 7 FELT 2 8 p " ; , 
* 54 * 4 | : F 
* 7 . 3 — . * 3 7 
ö ? ; . : 
* 4s N * . - 
CELL: 
; . : ; 
' 
5 * 1 
, 
* * 


wen, Sport at Cette hg, 484 cloed ads; The ate 
end fepreſents' the tail, with Which the polypus fixes itſelf; 
the open end may be compared to the mouth; and if we con 
ceive fix or eight ſmall ſtrings iſſuing from this end, We ſhall 
have a proper idea of its arms, which it can erect, lengthen, 
or contract, at pleaſure, like the horns, of a/ ſnail.” This 
eereature is very voracious, and uſes its arms to entangle ſuch 
1 anirgals a an withia, its ee 1 {Tt kein ede Te 


£37 T2 


2 decupies a 7170 * in 0 water. | «Theſe arins,. e ex. 
tended, are as fine as threads of ſilk, and have a moſt. exqui- 


fite degree of feeling. If a ſmall worm happens t to get within 
the ip ere of their activity, it is' quickly entangled by. one of | 


1 ſhortening ; altogether, the worm is drawn into the animal $ | 
mouth, and quickly devoured,” "colouring the body as it 16 
allowed. What is moſt extraordinary remains to b& told: : 


5 when examined with a microſcope, ſeveral little ſpecks, like . 


buds, a appeat to pullulate from different parts of the body; the ſe 
we ſoon diſcover to be young polyp), which, like their parent, 
| begin to caſt their arms about for prey. Whatever they 
to enſhare is devoured, and gives a colour to the bodies of both. 
For the food of the little ones paſſes into the large polypus, a3 
colours its body; and this, in its turn, digeſts, and ſwallows | 


urs food to paſs into theirs. In this manner every polypus has 


colonies ſprouting. from its body; ; and theſe, even while 
attached to the parent animal, become parents themſelves, 


haying ſmaller lens _ budding . them. All, e 
4 


* * * g 8 4; 
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fithe time, buſily employed i in Sekte for dias prey, and 85 4 


food of any one of them ſerving for the nouriſhment, and cir- 
culating through the bodies of all the reſt. This ſociety, 
however, is every hour diſſolving; thoſe newly produced are 
ſeen at intervals to leave the body of the large polypus, and 
become, ſoon after, the head of a raue colony them= 


ſelves. | 
In this manner the polypus multiplies naturally ; ; but a much 


readier and ſhorter way to increaſe them, is by cutting them in 
pieces. Though cut into thouſands of parts, each part ſtill 
retains its vivacious quality, and ſhortly becomes a diſtin& 
and a complete polypus : whether cut lengthways, or crofs= 
ways, it is all the ſame; this extraordinary creature ſeems a 
gainer of life by our endeavours to kill it, and multiplies by 
apparent deſtruction. 
Joo return to our principle, Omnia ex ov0 —The ſeeds of 
plants are in one ſenſe to be regarded as eggs, ſince they con- 
tain, the embrio plant, much as an egg contains the embrio 
bird; this ſeed, falling on a ſpot of earth which affords pro- 
per warmth, and proper nutriment, opens gradually the plant 
it contains, and by acceſſion of parts, advances and matures it. 
There is no creation while in the earth, no freſh gift, or prin- 
ciple imparted by it, the whole tranſaQtion is merely a deve- 
lopement, a bringing to light, an increaſe of what rudiments 
were depoſited in the ground, under the appearance of ſeed or 
grain, If we may reaſon by analogy, the earth hatches the 
plant, by furniſhing that kindly proportion of heat which is | 
adapted to its nature; this cauſes the bud to expand, cracks 
By | | the 


* 
: 
* 
1 
* 
1 
Ol 
by + 
* 
1 
4 
IT 
* 
* 1 
In 
* 
i 
_ 
1 
* P p 
. en 
* 
f I * 
2 
is}. 
. 
| 
Ly J is. 
1 
E. 
q 7 
IF: : 
" 
4 1 
* 
. * 
i 
1 
— 1h 
', 
N Fl 
ö 17 
1 
| | 
3% 


— 


ere 
* wv * 


* 
r 


r 
e F 


1 — 
= 2 
— = E 
be LET 
* —k 
5 : 


br 2 r 7 7 n ny 9 _—_ "Rey 1 — 2 V * * . — — 2 . 2 1 
——— 8 — - = = Sa. RS or oa: l = —_ e ee 3 n „„ re my _ _ F 
LY pam þ 4 * - _ — — * : 2 ge — — — 3 — _ 3 
2 8 — 2 — = m 

2 KEE. 


=: - wots in . ae den Ps 9 3 
The hiſtory of a bird's egg is not. 5 far LS as. may 4 
. ſeem at firſt ſight, from that of a ſeed, only as the offspring a 
is different in nature, a different degree of heat is required, and 
. that of the earth i in general being too little, the parent bird, 
with much induſtry and patience, by that of her own body 
1 gaadvances the proceſs. That warmth is the principle which 
promotes life, is clear, ſince between the tropics the ſun's rays . 
A | hath power ſufficient to hatch many kinds of eggs, where ns  - 
land may hold the heat conſtantly ; ſo that what it gains by day 
may not be diſſipated by night, or during any interval or ab- 4 
ſence of the heating cauſe. The ſame appears from the * 
inſtance of the Egyptian ovens for hatching: chicken, which | 
perform that office to thouſands at a time; but if the heat be 1 
ſuſpended, the operation fails: as if it be exceſſive, nature not 
deſigning ſuch haſte, refuſes to obey its impulſe, and the ; 
__ young life expires. There is no ſuch danger from the parent 
bird, who does not poſſeſs redundance of heat, and therefore 1 
| 


is abſent · from her neſt very little time at once, ſcarce ſufficient 
for the eggs to feel any diminution of temperature. Many 


birds, natives of warmer climates, when they breed in theſe 1 
countries, would abſolutely be ſtarved, were not food ſet cloſe 


; 
4 and we have accounts of a bird's. ſuffering part of her toes to 
| 5 be frozen off, rather than e the charge ſhe Was engaged 


in while e young · e 26 fp. 2 
B 2 4 e 1 516 463 + £YNp 


by them, ſo that they need ſcarce. quit their neſt to obtain.it ; | | 
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7 Fr "The quittince &- He young 40 ihs 688 * its bund; FRY 
egg, though ſo long before ſeparated from the parent, ws in- 
capable of life, till the 'wartnth of incubation had (as we faid 
| of plants) cauſed the internal principles to expand, cracked 


the outer caſe, which enfolded them, and enabled them to 


quit it in queſt of nouriſhment ; but as ſome ſeeds (perbaps 
moſt) have a nutrimentitious ſubſtance, which feeds the young 
leaves while unfit or unable to Profit by the food they may 
receive from the earth, or While they are ſeeking for it, ſo 
much of the internal contents of. an egg is appointed to nou- 
riſh the young | bird, before. he finds food ſuited to his nature; 
or leſt any accident ſhould render his early ſtages of life inca- 
pable of proper ſupport from other quarters. Life is of ſuch 
conſequence, as being the great effort of Nature in obedience 
to Almighty direction „ that what 18 prepared previous to its 


$ exiſtence, or at leaſt its appearance, is not only continued 


during : its advance, but alſo after it has attained completion. 

There are, indeed, among the inſect tribes, . thoſe who un- 
dergo ſeveral changes of apparent life, before they acquire 
thei? allimatum. At one time they ſeem allied to the- waters 
wherein they are bred and noyriſhed; afterwards they quit 
their aquatic properties, and fly in the air. Sometimes they 
appear as butterflies, ſometimes as. caterpillars, ſometimes as 
' moths, and there is no little difficulty in determining from 
their Pre ſent ſtate, what. has been their' former, or may be 
their future ſimilitude. But it ſhould ſeem, that nature pro- 


vides them internal ſupplies, fufficient for their very limited 
5 duration, 


- 


— 


fuperior animal, which . 


. W of 1 Ginn to feed little PEO n 
Pages of their. exiſtence, and others abſolutely exhauſt them. 
ſelves, vet receive no {1 ſupport or reſtorative, | Life, which thus, 
gs it were, ceaſes, and revives, yet ariginates from eggs; and 
"28h hough egge, properly ſpeaking, be diſm ifſed after their firſt 
ſervices, yet the caſes and concealments in which all theſe 
changes 1797 place, are not totally unlike them, as they hide 
the proceſ 5 intruſted to "their e care, and roduce, after an 1 appa- 
feat death, "a life \ very different from 1 il former properties. 
To cedure to ſomewhat of arder the progreſs of life, we muſt 
eotifider,” 55 That creatures poſſeſs the Property of vonti- 
nuing thieir ſpecies, by means of theit . 2. That in con- 
ſequence, the major part of creatures" furniſh a ſeed "which 
Contains the rudiments of their future offapr 88. ; 3. This ſeed 
is developed and forwarded” by the oper ration of heat in the 
earth for plants—that of incubation for thoſe creatures which 
depoſit eggs—that of the body of its parent for fuch ab bring 
fotth their young alive. This laſt is the molt perfect kind 
Fs" 3 woe im to whoth it SE) are of ee ranks, 


2 


"is e We may Ae 47 


fe into, iſt, the wegetative ; this being all thut bea Letter 


they diſmiſs their ſeeds or eggs (if we -uſe the term) when fit 


for vegetation; ; whereas, ad, the animal keeps the vegetating 


feed within itſelf, and being to produce a creature more com- 


| pleat 1 in its nature and parts, does not exclude her egg till this 


intent is advanced, and put in! Way for bappy iſſue; 34, the 
0 7 but keeps it, till after 
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dez aſſed the Nate of e lite, ts Sm 
wan animal life, it 1s excluded i in full completion : ne fur - 
ther change remaining, we deſire only an improving progreſs | 
of what is now produced, to e gen your life to the N 1 8 


| ftation of which its nature is capable. | 1 
© Theſe ſeem the moſt diſtinct and determinate diviſions, POL 
i on the production of life; there are many ſubdivi- 
85 ſions, and ſome exceptions, which cannot be referred to theſe, 
ſuch as cuttings, t the poly pus, &c. already noted. Beſide 


„ ſome animals, after having excluded their young alive, 
oe. yet receive them again into a different part of their bodies, by 


way of completing what was deficient, or of ſtrengthening 


their natural weakneſs; and this 1 bc either quit 


or receive at their Pleaſure. | . 
11 is very difficult, in fact ſcarce poſſible, to form any ſimple 


ates which ſhall include every exiſting variety : I believe 


the general courſe ot nature may be referred to what has been | 


fad. | 


of obſervation, aud verification, either by inſpection, or very 
eaſy inference bur, if it is aſked, by what means do theſe 


ſeeds acquire the property of producing young ? whence get 


they the embrio they incloſe? the anſwer is not without 


| heſitation. The great Author of nature has appointed two 
ſexes among his works, whoſe mutual propertics are (uſually, 


but not always) neceffary, E. gr. In plants: Female trees and : 


flowers wither, and die without ſucceſſors, unleſs fertilized by 
. male flower; which, himſelf, is * * conception; 
* We 1 . 


Our Tewarks on the progreſs 95 nh have: Been capable 
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5 tare has forbad. : 
=” eee ee known to tlie ats i. 
male palm-trees yielded no fruit, if prefented commeree wirh | 
| the male palm- tree; when, therefore, he was too diſtant, 
otherwiſe ill ſituated, they cut off floweriag branches from | 
and ſhaking them over the other tree, their "Gul « "or f rin 
viſiting the female flowers, produced. WWW 
A ſimilar principle, i is exerciſed by our modern gardeners 
' who wiſh to have early cucumbers (in this fruit, flowers of 
both ſexes grow on one plant); they cut off the male flowers, 
aud inſert them (turned topſy turvy) into the female flowers, : 
thereby ſprinkling their duſt, and cauſing early i impregnation. 
"This is analogous to the uſual procedure of nature: alone, : 
neither ſex is. capable of poſterity ; notwithſtanding indications 
of it in ſome caſes ; a. female plant produces flowers, but not 
fruit; or if, i in ſome inſtances, fruit, that fruit is incapable of 
5 Scoducing its like. A hen bird will lay eggs without the 
company of the cock (eſpecially if within hearing of his ſong); | 
but thoſe eggs will never batch into young, even if their ex- 
ternal appearance. be perfect (which i is not always) ; they 1 m oy 
| be addled, but cannot riſe into life. DOD: . 
Nature has not left to chance, or to uncertainty, whether 
her numerous. families ſhall be continued or not; nay, We 


he know ſhe has fixed principles employed to enſure their 7 2 


tuity; but while we admit the fact, and acknowledge the 
principles, the mode of their action is hidden ! in obſcurity ; 5 


our whole knowledge reſolves 1 into What 1 ee, ; and 
= | - doubt 


"af 


T og. F 


15 Wobt . Gies ee the moſt 2 bes, 

: which endtavour further ſolution of the ſecret. | 

At would be with little propriety, in this aſſembly, that FI, 
her diſgulſirions were offered on a ſubject hidden from the 


though directed by fil, and excited 


prying eye of curioſi 7. 


information is neither reproach nor calamity. 


We have ſaid enough -on vegetation, to convey ſufficient 
ideas of its vital progreſs : the rudiments of a plant are ex- 
panded by heat, acquire a ſtate of iutumeſcence, grow by ac- | 


 Telfion of parts (uſually at firſt derived in the form of nutri- 
ment from the pulp incloſed in the caſe), till having opened 
this caſe, its fibrous roots abſorb the moiſture around them, 

which becomes the food of the plant, whoſe future efforts are 
| directed to the obtaining a continuance of this aliment, 


The progreſs of life in an n egg uy; u and repay cloſer 


inſpection. 


It would be 3 to deferibe tho arty of an SG which TS 


are obvious; its ſhell, its white, and its yolk ; but the diſpo- 


ſition of theſe is not ſo apparent. \ Immediately under the 


ſhell lies that common membrane, or ſkin, which lines it 
throughout. internally, except at the broad end, where is left 
a little cavity filled with air, which increaſes as the animal 
within grows larger. This membrane contains two whites 
(though! ſeeming only one), each incloſed in a membrane of 


its ee one white within the other. | In the midſt of all is 


1105 — wrapt round, likewiſe, in its Own membrane. Ar 
each 


2 even if poſſeſſing demonſtration itſelf; but white 
ſuppoſition is all that can be offered, acknowledged N 
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©. denſe ſubſtances, made ftom the membranes, and ſerving 5 
Teep the white and the xolk in their places. The cicatricula, 
ot ſpeck, where the animal firſt begins to ſhew ſigns of life, is 
not unlike a veteh, or a lentil, lying on one fide of the yolk, 
and within its membrane; the white. ſerves as nquriſhmenr, 
and the volk, with its membre me. , fart ms a part of; the an | 
mal's body. The cicatricula,.'or er is, in dee 
eggs, large; in thoſe laid 38 the cock, very ſmall. It 
appears, by the mieroſcope, to be a kind of bag: — 
ing a tranſparent liquor, in the midſt of which os the em- 
bryo, reſembling a: compoſition of. little threads, Which the 
warmth. of, incubatian, enlarges, by. varying and liqui fying the | 
other Aluids contained in the ſhell, and thus Prellung them 
| either into the pores or tubes of theſe threads. 3 / 
"Upon. placing eggs in a proper warmth, after $i x hours the 55 

_ _ "vital ſpeck begins | to dilate, like the pupil of the eye. The 
bead of the chick is diſtinctly ſeen, with the back“ bone, ſome⸗- 
thing reſembling a tadpole, floating in its ambient fluid, but 
zs yet ſeeming to allume none of the functions of animal life. 
In about a Pede fix hours, the head becomes more plaiply 
vifible, and the vertebrz of the back more eafily perceivable. 
Bt Theſeſignsof preparationfor life are int reaſed in ſix hours more; 


th *and; at the end of twenty-four hours, the ribs begin to take 


J 5 © their Places, the neck begins to lengthen, and the head to turn 


co one fide. © At the end of forty hours the gteat work of life 
ſeems fairly begun, and the animal plainly appears to move; 


. Eh Abe! back-bone, which i Is of a a x whitith colour, thickens 3 ; the] head 
C N e 


0 4 


bs turtied ill more — firſt n of the eyes 


begin to appear; the heart beats, and the blood begins already 


to circulate: In three days the whole body of the chick aps 
pears bent; the head, with its two eye - balls, with their dif- 
ferent humours, diſtinaly appear; and five other veſicles are 
4 ſeen, which unite to form the rudiments of the brain. The 
outlines alſo of the thighs and wings begin to be ſeen, and 
the body begins to gather fleſh. After the fifth and fixth 
days, the veſlels of the brain begin to be covered over; the 
wings and thighs lengtben; the belly is cloſed vp and tumid; 


che liver is ſeen within it, very diſtinctly, not yet grown red, 


but of a very duſky white ; both the ventricles of the heart are 
diſcerned, as if they were two ſepatate hearts, beating diſ- 
tinctly; ; the Whole body of the animal is covered over; and 
the traces of the incipient feathers are already to be ſeen, 
Hitherto, however, the animal appears as if it had two bo- 
dies: the yolk is joined to it by the umbilieal veſſels that come 
from the belly; and is furniſhed with its veſſels, through 
which the blood: circulates, as through the reſt of the body of 
the chick, making a bulk greater than that of the animal 
itſolf. But towards the end of incubation, the umbilical veſſels 
fhorten the yolk, and with it the inteſtines! are thruſt up into 
the body of the chick, by the action of the muſcles of the 
belly; and the two bodies are thus formed into one. During 
_ this ſtate, all the organs are found to perform their ſecretions: 
the bile is found to be ſeparated, ag in grown animals; but 
is fluid, tranſparent, and without bitterneſs: and the chick . 
thew alſo <5. _ kgs. 92 the eee the AO 
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mtions are more diſtinctly ne Far fon 
ale to break the ſhell, the animal is heard to chirrup, receiv: 


theſe appearances only come more into view, becauſe; the. ſer 


8 creted fluids deepening in colour, their operations and circu- 
time before it is 


ing air enough for this purpoſe, from that cavity which lies 
between the membrane and the ſhell. At length, upon the 


twentieth day, in ſame: birds ſooner, and and latet in others, the 
-incloſed animal breaks, with its beak, the ſhell within which 


it has been :confined;! and; by repeated efforts (uſually Wy 
by the parent hen),- at-laſt- Prgeures its enlargement. | 
From this little hiſtory-we perceive, that thoſe. parts, which 
are moſt conducive to life are firſt, begun; the head, and 
the back bone, which no doubt incloſe the brain, and the 
| pihal- marrow, though both are too limpid. to be diſcerned, 
are the firſt that are ſeen to exiſt; the beating gf the heart is 
perceived ſoom after: the leſs noble parts ſeem to ſpring from 
theſe; the wings, the thighs; the feet, and, laſtly, the bill. 
Whatever, therefore, the animal has double, or whatever 
. can live without the uſe of, theſe are lateſt in produc- 


tion: nature firſt ſedulouſly applying to the formation /of the 


nobler organs, without which life would be of wort continu- 


ance, or would be: begun in vain. I'S 1 YT Sti un 


_-  ** Such is the account of thoſe wha: have: moſt ſe 


traced the progreſs of vivification in this department: And 5 5 


(as it ſtrikes me) on the ſame principles is the yet higher de- 
gree of life comtmui unieated, and advanced; but as ſuperior de- 
my require fuperior care, that care is entruſted only to the 
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pact who does nx dee het young rll their life is kur- 
4 That there dhould dates of a diffrent mechaniſm 
employed ta convey nouriſhment to a young life while fotm- 
ing part of its parent, from what is appointed to the egg, is 
very natural; and When this has been confidered. hy kiſtory 


aof ane may ſuperſede the relation of the other. ls £01 


haue hinted, chat animals produce uce their young in bee | 
| degrees of perfection, ſome 4 tender that they again retire to 
F their -paxent's: body, ſome with little Power of motion, ſome 
| Without ſight: (as moſt; if not all beaſts of prey), and, in mort, 
| s ſomewhat to acquire, whether it be feathers, or bi 
| of the uſe of ans ee ane fone 1 N not 
| of eſſentials to life. ny VEL ne WE. 
= If we: trace: this e (life) from its beginning, we fog: 
many changes ere it arrives at maturity; birds ſhed their 
| feathers, and acquire freſh plumage ; and this ſo varied from 
their formet, that they are totally new birds, fo. far as plumage . 
goes; their colours are very reatly heightened, commonly 
| differently placed; and a conſpicuous advance i is viſible. Qua- 
drupeds are perhaps leſs changed in their colours, yet receive. 
hair gf : ſuperior quality, and other advantages. . Reptiles 
change their 1kins, atid-inſeRs their natures, : 
What has been ſaid, naturally divides | animal life i into, ift, | 
the Oy1PARoVs; or that evidently imparted by eggs; 2d, the 
Vivi AROUS:. or that of young produced alive. To the firſt 
we refer birds, inſets, fiſh, &c. certainly the major part of 
lives. To the. latter, ſome reptiles; quadrupeds, and mankind. 
"Part Mo 5555 | The 


| common ofigin 3 nor is it = olihle > to predif which ſhalle ev en- | 5 
tually oceur. All we know is, that certain cauſes produce ce 1 
| tain. effects; 7 that principles will have their force, aid/are i in- 22 
finitely variable. Only obſerve the diverſity in the f "ſhapes 15 
and colours of the eggs of birds: one ſhould think an oval v 
form incapable of ed mutation, here being ſomewhat round- 6 * 
ed, there ſomewhat lengthened; here raiſed, there flatted; no 5 
doubt theſe anna have. relation to the future offspring; 
but what, who can tell! No doubt they contain that preciſe 


ſhape which is beſt adapted to the make of the incloſed fœtus; 
but what determines them to that particular ſhape, we know 
not; what affinity: their ſpots have to the parent, or to its 
young, we are ignorant. It cannot be merely as marks, fince 
ſome birds do not know their own eggs (though . moſt 
Go) and eggs neglected by their parent yet have ſpots. / 
% There reigns much obſcurity and uncertainty; over. what- 
| Gs emerge into life; nor are the ſuſtenance.and 
continuance of life much leſs embarraſſed. . We ſee effects, 
but their cauſes eſcape us; we deſire to examine the Why, and 
the "Wherefore, but our diquiſitions, like our Faculties, © Are 
 Iimited; -and we find. ourſelves. circumſcribed to an acquain- 
tance with the refult,. without -power.to analyſe) the combina- 
5 tion. This will forther appear, the more cloſely; we inſpect 
9 5 "animated compoſition, the more intenſely we bend our . 
15 attention: * hl be e in ou Re Diſcourſe. 
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[JE dane 1 . all of v us heard of Need e d Pan- 


= far; which denied a conſequence, unleſs acquainted 


with the previous ſteps. which led to it; which thought 
every combination, its relations, its degrees, its importance, | 
its ſubſequences, muſt be explained and demonſtrated before any 


E dependance might be placed upon it. That thoſe infected with 
theſe principles ſhould doubt their own exiſtence; is no unna- 


our ſenſes are our only means of information, but theſe are con- 
ſtantly liable to deception; how ſhould we truſt them ? Such 
will ever be the reſult. of graſping at too much; we are in- 
capable of knowledge beyond limited degrees, within which 
we find ample ſcope for ingenuity and diligence, and have little 


occaſion to ſigh for other worlds to conquer; ſo much yet re- | 


mains not only unconquered, but undiſcovered. 


There is no one in this auditory, I preſume, who doubts of 8 
his exiſtence, or his preſence, who requires additional evidence, 5 


to prove himſelf alive; yet if aſked,' what 1s life? a very im- 


potent anſiver 3 is all human ſkill can offe r. Do we know the 


firſt principle whereby we lift up our Lilac ? whereby ſight. 
or haaring are 2 ah whereby, in fact, any one e property 
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ciples, which refuſed to believe what they could not ac 


tural. event; on ſuch. principles all is doubt; for, ſay they, 
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1 8 thue r. 5 
effect our knowledge: we perceive in one caſe an undefinable 
thing, of Which the other is deſtitute; and M | 
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eee bf de n K cauſe 0 of theſe parts, 
or actions, of life is unknown, how ſhall we determine on 
their combination? If, when taken ſeparately, they not only 


A embarraſs. but elude of reſearches, upon What Principles 


ſhall we define the aggregate? That power, which, though 
actuating the whole, is neither; which, if deprived of any 


one, ſuffers no real diminution ; which performs, r 


r er uy Meu [NAT im 


dur n that een 8 for every nee, 


with no e ee deficiency, yet ceaſes, Here, a man lives 


r bn witk 10 at een 


8 without bs wot or” 


we 45 e to the aue of Deal 
the otlier Death; and here terminates in 


4 or preſence is all which determines our judgments; IVI 


we are equally active, whatever be the cauſe of our activity; ; 
and though the mode of its operation be concealed, yet the 


effects of, and the e eee aha it, are ien, and wilt 


now occupy our attention.” * 


1 The ranks, and the prog reſs of Ele we dere . 3 e = 
1 5 maintenance A ſupport of life well deſerve our inquiry? 21 
mall not here advert regularly to the diſtinctions of liſe ; bur 


mall aſſume, that in ourſelves we poſſeſs the moſt elevated ſta- 


| tion eons. e{earurel, nd Wan Wire, conifler ant human 
: Fx ieee FAR flame 


But lite is not leſs real, becauſe beyond our compreheidfon; 1 


* 


41 wu oy 


. LA * 


. FOR 4s. the beſt keel of what isconented vith, or ne- 


beſſary to, animated exiſtence.” 
An animal body may be confidercy! a8 compoſed of ſolids 
0 at fhiids ;- fleſh; in a ſenſe; partakes of both. The bones are 


_ ſolids, but not all equally ſolid, nor all parts of the ſame bone; 


nay, ſolid as a bone appears, its inſide is ſoft, and very unlike 
its outſide. Bones ſolid. throughout are rare; we are indeed 


8 told that a lion's leg bone 1 is ſolid, and ſo hard that it will ſtrike 


"TY ggtlike 4 flint but f in general, bones have a circulation of 
nmutriti e quice moving in in them, and many may well be re- 
Farded as oſſeous tubes. Let us inquire a moment into the 


I - deſign of Nature in the conſtruction of theſe parts, A bone 
is formel for ſtrength, and ſupport to the fabric which con- 
tains it; it muſt therefore poſſeſs theſe properties in itſelf, 1. e. 


it muſt be a denſe, firm, compact, ſubſtance; now, if too 


denſe and compact, it will be heavy beyond the proportion of 


ſtrength in the creature; but its weight may be diminiſhed hy 


hollownefs, and this hollowneſs may afford advantage to inſert | 
an oily matter which may corre& the danger of its becoming 


too dry; may moiſten, and nouriſh it: to its nouriſhment alſo 
| may. contribute the free admiſſion of proper Juices into its ſofter 


and more porous parts, which: may alſo connect with its mar- 


row. But in order to ſupport the body throughout, there is re- 
quiſite a ſyſtem of bones; theſe iuſt connect together, and 


that, ſo as to permit motion at the parts connected. Two hard 


ſubſtances , grating againſt each other, by their mutual violence 
may be exceedingly detrimental; this muſt be prevented, by 


Foatuls . each of them, where they unite, with a ſubſtance 


{ſmooth 
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© Gogh god ffs get beten, 20 is gehts ith 
"FD theſe precautions uk be added hap cf accurate fo the 
ever tp the dein dd. ee 
This idea ſeems N 8 i Us Sig wha af the 
adam; but as little anatjan; (comparatively) anc e 2. a 
dee wantiog iutheſe parts,tbeir bones are of gicat lengif, and 
| Few joints; »whereas, the back requiting muck mond, — "l 
cee, and in all dications, many joints are employed! very 
|”  &flacent ſhape and Sauſtrüſtian is bſed, zud very great 
oere in the axtiole f Aitting, All ehe vertebre of the 
ek are not of the ſame dize, or ſhape 3 thoſe id the upper 
xt of the column are calculated to give freedot to moves. = 
Fo  . ments of che head; aud centrally, dbrough the whale pine, 
uns a channel of malt delicate marrow; wwjuries here are fas 
| - tal; it. is therefare defended by theſe bones as 4 fortification, 
| _ 1.» This opens another;advantage.of. bones, they are a kind of 
5 gefitaſative armour, protafting the moſt important parts. This 
is alearly the offioe of the tibs ; they ſurround, and: defend the 
aan, being elaſtic are moved by che motions neceſſary t tq 
breathing: their forms and bendings are alſo adapted to this, 
nor are they extenged beyond wWhat neceſſity requires. Very 
different are the bones which guard the head they require no 
alternate extenſion and retraction, therpfore axe not elaſtic; the 
conkents are ſubject to little variation, neither are the bones ; 
 feewrity is here the leading idea; bones therefore cover the 
9 ehen ner of whe. 4 denies re- 
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9 afford hai pinke 1 at ent of muſcles, 
| which! ate to mar the whole frame; muſcles are compoſed of 
fleſhy. fibres, Which run ia; various, direQions, ſometimes the 
longeſt direction off the. myſcle,, ſometimes, obliquely, or, like 
the beards of @ feather; theſe fibres are connected together, are 
capable of ſhortening (by ſwelling) and of comparative length 
ening (by ſubſidence of their ſwellings) if a muſcle ſhortens, 
it affects the points of its origin and termination (conſequently 
the joint between them, if there be one); to return them to 
their former ſtations, is the office of an antagoniſt muſtle. 
Take an arm, for: inſtanee, this is not lilte a pendulum, which 
haying been drin two feet dutof its perpendicular one way; 
will of courſe ſwing two fert the other way; but, if having 
drawn my arm too feet behind me, I with" to advance id fe 
feet before mei Imuſt omplo a totally different ſer of muſcles 
for the two motiens. Thas, fs by a kind of double ſets of 
ſprings; acting altertiately on each other, the bones ate drawn 
either way, according to the! inclitiation of the perſon; as 
hate elſewyhete ſtated it. The number of muſcles acting in the 
body is very reer eee play on ane only, are 
calculate at ninetysſix.” 1-31 2100 20g ls | 
15 The muscle hip ewe t ſaldity/in. aol die; leſt Ne 
5 ſhould become ſtiff and rigid; they are attended by various de- 
pofitsof q very different medias, in ne moiſture bat 
a principal ſhare,” b n aide te 

The other component principls we eee was guid; 
3 angie this we well know eirculates in our veins, and this 
cireulation is of the utmoſt importance,” The fluid ap- 
pointed to our compoſition. 1s not 10 at large, but copfined, 


Pant Hh „„ 5 nd 


endende, e 8515 extreme e rateable 3 ate 10 7 i= 
nute, that the eye $77 unable to diſcern tei. By the help of 


- glaſſes we know, that where theſe tubes terminate, there the 
| veins originate ; which from ſmall begitmings, by conjunction 
5 are enlatged, till at their diſcharge into the heart, hep nearly 


x equal the contents of their correſponding Arterie. = 4 
N in few. 25-00 OG: hinted at theſs — 


8 the, Lubjed. 'T mg will aner, tints 
jet ſo copions and extenſive. Take any ae it 4 
"than. enough for an eyening: let us exemplify-this in con- 

dering the variety compriſed in the arm. The long and bagle 
bone from the ſhoulder to the. elbow—-its gentle bend the 
double bone from the el Wi to the wriſt——the | bendings of 
theſe bones their inſertions—the various j taof the l — 
the fingers—the muſcles whichfiom the ſhoulder run all own 
« the arm--in ſome places more fleſhy, and thicker—j others tllin- 
ner :-- Hut leſt ſo many, though thinned, ſhould take up too iW- 
much room, they change when they get to. the wriſt, into another 
= ſubiſtance of a more ſttingy nature, and theſe firings proceed to 
the very extremity of the fingers and in double ſets ;---one 
0 Cloſe the hand, another. to open. it one to turn the hand 
5 downward, another to turn it up ard; this bends the arm, 


bis: 4s 


| ar 8 ee it: th to My. we * the Sea of Ok various 


a” » | * 


| Fenn 8 8 iz le Bbre-afat- Lie- 
dons:-eglands - and ſo forth: the nature of its veins their 
ramifications (which on the back of the hand is proverbially 5 
various). -I the nerves- the nails and a long ſtring of et ceteras, 

were we to examine all theſe hen ſhould we eloſe? Aware 


of this, 1 would tatlier direct your thoughts to tlie variety 


adepted by nature, i in conſtructing theſe ptincipal parts; accord 
ing to the? EIN 


ations aud manners of her creatures; The bones of 
a quad ruped (x bore)? are not like thoſe of man ; his large thighs 
455 require great ptops, aud they have them: different 1 in number, 
TT form, and connection, from thoſe of the human ſpecies. 

nſider 4 Fach different from s couſ 8 a reptile 1. 


1 


| not onh 


Eee, 3. — ks ribs; ſome more, ſome fewer 1 
(in ſerpents are two ribs to each Joint, which make nearly three 
hundred 5 in all) becauſe defence 1 is indiſpenſible to the vital 
- parts; 1 alſo vertebræ, of many various toßms, gradually chang- 
ing; nothing harſh or ſudden: a. triangular form, little by 
 lirtle, becomes flat, (a5 an eel! 8. back bone) or is otherwiſe va- 
ried. The idea of protection too, never ĩs forſaken i in the head; 
chich, of whatever ſhape it be, round or flat, yet bas its 
bony armour. Such is the general rule of nature; but, as if 
reſalved to puzzle that creature who;would: peculiarly arrogate 
wiſdom, ſhe has many exceptions.” The tortoiſe, covered with 
1 
re ſ) W _ TOP kinds of marine ani- 
4 mals 
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endes Waun a quadruped; ſhell - fiſh none, 


— — 
— <<. 


nation, but this head, furpiſhed i in different animal | $ with 3 


=” from theuſtial courſe of nature! in giving | but. one head, to p DV 
: the comparative ſyperior importance of that part, for nature is 
| ever- frugal of he 
- EC 


* 


E arms; be were we inclined to name every par 
$, ſanie animal or other may be found who has'no-.: 


his eee to it, but lives w without its functions. Ide 


of: fiſh, of ſhell: fiſh, of reptiles, of inf 1111 ets; If we comp new bY 
bloods, ſome;are. hot, ſome c cold, ſome ed, { White; il 


very little like blood, ſome get at all. Ye] think. it may, 


* 


fairly be pre eſumed, that 25 circulation of ſome Huid, x 0 19 = 


modification. or other, i: 15.2 Iw rays aRtually 1 9 Mos. ASL 41 
Moreover, as ſo the number of parts 1 neceſſa Ii a DOR 15 
18 equally perplexing. .One head, I believe, is 18 ene 40. 


711 


eyes). One heart 18 « common; : but. certain of the inſet tribes 
have many: and how many leg gs? hence OT centipes_ 
and mull peden (bundred-legged a Tt thouſand-! 6886 . K 

only one pair of lungs, caterpillars have eighteen, other in- 
ſects ten or a dozen, T believe an argument might de raiſed, ! 


qual number of; parts (as: we baye hinted in the er of 
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Ble to oon yey b äekrr pen, any” adequate ide 
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of the 5nderful contrivances ſituated within us, and inſpee 
tion f the parts i is not in this aſſembly. I ſhall there- 


fore introduce merely a few looſe hints which exemplify yo 
ene yet my caſly he ane e ro woe 
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compar: mals wich the human, or with, cach 
other, them agen variety 5. that of e of fawl, that ö 


e have . 5 


x 


N 


Wo what 1 have ſaid © on the bones, 1 ſhall TT agel that. 
Kar as they ſeem, they certainly mult have a circulation 
; through them, ſince even the teeth are obſerved in conſump- 
tive perſons to change their colour” and appearance. Broken 
bones alſo, furniſh à matter which, from gelatinons ſoftneſs, 
| gradually hardens to offification : and i this matter 
abounds in a hurtful degree. 

To the account given of the blood, I wih to aaa, He? it is 
ei driven by the heart into the arteties; ; here conſider the 
power of the heart, and its perpetuity, no ceflation, no pauſe ; it 

has been ordered to its office, and conſtantly obeys: : but when 

the blood is in arteries diſtant from the heart, how 1 is it further 


impelled? By the current which follows, and alſo, probably, | 


by a muſcular motion in the arteries themſelves, An artery is 
not a ſingle tube, but compoſed of four ſtrong coats, whoſe | 
fibres are not all in the ſame ditection, but act on each other: I 
ſay, of four different tegyments « or coats, thereby being greatly 
ſtrengthened; for ſbould an artery, of conſiderable dimenſions 
burſt, farewell life! Veins are alſo compoſed of four coats, but 
thin, weak, and comparatively. feeble ; For as they return the 
| blood to the heart, they have no impulſe t to provide againſt, and 
ſuſtain no effort. But they are liable to another danger, that i is, 
leſt the blood (eſſ pecially When aſcending) ſhould attempt to re- 
turn back in its channel; and this is prevented by what ana- 
tomiſts term valves, which, opening only the right way, cloſe 
up the entrance againſt the returning fluid. 


Man is placed on a globe, ſurrounded every where with a 
fluid ; this may well be expected to penetrate him intimately, 
to 
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3 — — that the greateſt adv antage to him may ariſe from [thi 
element, it, is. neceſſary that it be appointed to {pecific pur» 
AI a” x; that parts be adapted to direct and-regulate it in the at» 
4 A ainments of ſuch purpoſes i and that, after having diſpharged 
1 its office; it may give place to freſh ſupplies, fraught with freſh 
"vigour, Reſpiration is among the.moſt rieceflary;fubions of 
. ſuſpend. it, life ſtagnates'; deſtroy i, life expires; upon 
atign depends the circulation. of the blood, and upon the 
circulation of the blood all the ſecretions (many of them being 
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"2% But 2 gn © Sb live upon air, ok 7 is init of being 
$ Fon verted into blood; though an ingredient, yet it is only one 
L ingredient; 3 but renewals of blood are neceflary, and this is to 
be obtained from food, I am not willing to allow, that * life 
conſiſts i in eating and drinking,” but I am clearly of opinion 
it ſubſiſtz by thoſe offices ; and though I have not myſclf the 
|  hotiour of a «« portly belly,” nor perhaps envy thoſe who have, 
2 er have I true Engliſh veneration for beef and pudding. 
Droxs rIoN is of the greateſt conſequence to the ſupport of 
life many different opinions have been maintained on its pror 
greſs, it ſeems to me to be, an union of various principles, mo- 
ified according to the ſubject. The great muſcular ſtrength 


© of the, ſtomach (or gizzard) in ſome kinds of birds, point out 


 gompreſſure, as one principle ;; and the peculiar motion of theſe 

parts ſuggeſt attrition, or grinding, as another principle : and 
this ſees analogous to the food of ſuch birds, which is grain 

py covered by ſeveral coats, the huſks of this grain are to be beat | 
off before the pulp or nutriment contained in them can be 
come at (which 1 is not aluucht done before it is ſwallowed) and 
| this nutriment itſelf hi Babe to liberate its NU. 
tritive parts, 

But the flomach alſo yields 4 peculiar fluid proper to it⸗ 
ſelf, whole, office! is to forward digeſtion, to penetrate the food, 
and diſſolve it, and alſo to promote a, fermentation, Sons 
| birds who lie o on fiſh, have this power ſo ſtrongly, that when 

| they have caught a fiſh too large to enter their ſtomach, while 
yet in the gullet, it is gradually diſſolved at the head (next the 

flomach, for ſo * always ſwallow them) 1. 245 the body, &Cc. 
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red, rolled up in little, 
atne kind of birds. as wood-cocks, hipes &c, which feed un 
worms, have! never any thing in their bowels; their food 
melts; and is quickly abſorbed. And ſome creatures have no 
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tive has contracted their ſtomachs, to 'fuit them for their pre- 


carious way of living; and kindly, while: it abridges the ban- 


quet, leflens the neceſſity of providing for it. The meaner 
tribes of animals are ſtill more capable of fuſtaining life with- 
out food, many of them remaining in a ſtate of torpid indiffe- 


rence till their prey approaches, when they jump upon and 
ſeize it. In this manner, the ſnake, or the ſpider, continue, 


for ſeveral months together, to ſubſiſt upon a ſingle meal; and 


1 ſome of the butterfly kinds live upon l little or nothing. 


| But this is not the cafe with- man, whoſe wants are bon | 
5 Ow: as well as pteſſing. We are told indeed of Cnanres XII. 


of Sweden, that he abſolutely faſted eight days without injury; 


and we know that the American Indians, when journeying, 


if they fail of beaſts of chace, are long without food, and by 


pills of tobacco contrive to 6. Rapify's thoſe wants they cannot 


ſopply. 
Voluntary bee may be much more eaſily en 


Yap conſtrained hunger. Man is ſaid to live without food 


"box ſeven days which is the uſual limit aſſigned him : and, 
” perhaps, in a ſtate of conſtraiat, is the longeſt time he ſurvives 
the want of i it. But, i in caſes of voluntary abſtinence, of lick- 
mm or ſleeping, he has been known to live much longer. 


1n the records of the Tower, there is an account of a Scotch- | 


man, impriſoned, for felony, who, for the ſpace of fix weeks, 
took not the leaſt ſuſtenance, being, exactly watched during 
the whole time; and for this he received the king's pardon. 
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s inanity a d W than nr. | 
den. This. is one of 1 
unge oß body and mind. 
Herſpiratiom is ſenſible or inſenſible; the proportion of the 
Av is aſſerted as much ee. 1 of the fort ber, and. has, 
yery great influence on health. Fe) ſhall not enlarge on this ar- 
ticle, . byt it muſt. be incl. cauſc I think it not impror 
per, to remark how many, and theſe the moſt important, the 
_ Indiſpenſible functions of life, are continually proceędiug iir 


by us to promote and maintain them. The heart beats, th 
blood circulates, the. bowels move, the various ſecreti ions take 
place throughout the body, and from the ſurface of the body 


13 


1 perpetually ifuing | an atmoſphere of perſpiration. We 


_ breathe, we digeſt, whether waking. or ſleeping, whether in- 
"tending, or void of the intent, what remains to complete the 
_ animal fung of life? what can aſſiduity add to theſe func- 
- tions ?—merely the ſupplying that] appetite which craves for 
the ſupport of the whole. 80 much, in fact, has nature done! 
80 little has ſhe left to do ! ! Perſonal. ſafety | and maintenance 
alone falls upon e to * all . payers | 
o life are provided. JV | 
F F . knen. 


— the whethig wht" ative It 
pa ee — . h ft. 5. pid that, 2 js re- 
dect, ſhe Has taken” <xuiaP Care of kan as of brutes, becauſe 
in the preſent ſtate ef Noefety there is variety of reaſons why 
we are not expoſed in 4 nateed ſtate, to thi -yicifiitudes of the 
_ ſeaſons,” It is true, that ih Tome parts of the" globe the inhabi- 
ktants ate naked; but it is alſo truc, tft they have clothes of 
9 bonne Kind, and alfo habitations: : nor do know of any race of 
mien whit are by any means e6dblirath0 4 in natural clothing to 
the generällty of creatures. At che lame time it mult be al- 
| Id, that our moſt importatit parts have at once clothing 
and ofnaent, for ſuch ſurely is the hair beſtowed on the 
"head? Which, in all ages and places, has had peculiar attention 
©" id 4/3H6vgh'60 different fanciful principles. As Europeans 
we decorate the hair of our head, and ſhave that of the beard ; 
the Turks venerate that of the beard, and ſhave that of the 
head; the North American Indians pull out by the roots 
dt grows on the face; and 1 artfully, that many perſohs 
"have | aſſerted they Had naturally no beards (but this is not - 
true); white the Chineſe is by, law obliged to deprive himſelf 
E of all, except what little he preſerves to form i into a queue, 
Is not hair a kind of vegetable growing on an animal body, 
A the form of a hollow tube, having its proper root, veins, 
; and bbres, 'but differing fot other vegetables, in having no 
viſible means of propagating its ſpecies, but growing more 
. or leſs apparently all over the ſkin; and, poſſibly, in a ſtate of 
 wildneſs, capable of ſerving as ſomewhat of a covering ? 1 
. fay L for as we find 8 excrementitious — capable 
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„ Tours. of thoſe which they with. to o grow g ona certain kind-of 
_ parrot or mackay, by taking the bird very young, pulling out its 
=. preſent. feathers, and, by dropping t the blood of a peculiar ſpecies * 
vk frog on the part lo, denuded, the following feathers from 1 
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Fair and feathers: are 1 as e "rt fabſtatitial 1 
their poſſeſſors: that furs are warm, is well known to 
the ladies, who of late have greatly adopted them: that fen - 
'thers are warm any one may be convinced; who in winter 
time examines any "Kind: of wild bird: to inſtance in a:woot 
Pigeon; becauſe I happened to examine one but yeſterday. 
Under tlie outer boat of feathers which are much more com- 
pact and nunierous than they ſeem, ate other ranks, of the 
: ſame nature, but ſmaller, and intermixed next the body with 
4 profuſion of down, thickly ſer. Aquatie birds are often on 
the ocean days together: what thick coverings of feathers 
muſt they have to keep out the water! Recollect alſo, that 
ſome birds i in their plumage appear of great ſize, but when 
; - plucked this; apparent bulk is much diminiſhed. Feathers are, 
ſome ſmooth, ſtiff, and ſtrong; ſome feeble, ſhivering, and 
bending ; ; according to their deſigned uſe; 3 whether for flight, 
or merely for covering. In general 1 may ſay, a feather i is a 
compoſition of other feathers, ſo arranged as to form one 
whole; and. each of theſe maler feathers has! its veſſel my 
its varieties, 81 1 

5 bor. muſt be ned. after ber had been fad. that man has 
"nitutalty "hg clothing: and perhaps this is the very diſtinction 

originally intended; naked but not aſhamed, 8 implies a 

ſtate of nt öl and dominion over inferior creatures, whoſe 
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quadrupeds are are moſtly clothed with hair imagine 


i their Foy differ by greater thi ckneſa, and ab unde ce of that 
if ure which nouriſbes and promotes, the growth of hair ; the 
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"low — nin recover | choir 8 colours | with: the ad- 
ances of ſpring. As to grey. or filver, hairs I need ſay 
nothing. Only that 1 knew a lady who having been 
: Rp night, was entirely grey headed next morning. 
There is a peculiarity : attending reptiles, and ſome other 


nn that of caſtiug their ſæins; forme annually, others 


often, which is not eaſily accounted for. Silk- worms ſhed 


their ſkins/about 


-every fortnight, poſſibly becauſe they - are 
iſtic to ſtretch to the ſize wanted by the 
. avimal for growth (che human dkin will ſtretch to any ſize, 

but will; not return to its. firſt dimenſions); many inſects the 


- fame, and-ſo; perfect are their Ig of coverings as eaſily to be 


taken by the unaccuſtomed eye for the living animal. 

Shells are in a manner the ſkins of ſome kinds of fiſh, which 
ſeveral caſt annually, or occaſionally... . When we conſider it, 
., there ſeems ſomething. more wonderful {tl in the caſting of 
bones than of. the in; vet this in- the inſtance of the 
teeth is notorious, . not. x, only in in the human ſpecies, but i in 
oxen, ſheep, „ 

What has hitherto employed: our N To ſeem to be thoſe 
e principles to life, ithout which it could not be 
maintained; their application is varied by circumſtances, but 
the principles themſelves are pertnanent. I might inſtance 

variation of circumſtances in poſition, as erect or prone ; this 

relates to form, and form as determined by the ſtructure of 

the Tolidy whereas, what relates to re conſequetitly to 
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Eiter article ſeems to be Yeterminately dire ed by nature. 
For inſtance, with regard to time: Nature fixes the deſire of 
- poſterity to ſuch a time as. will anfwer the period of geſtation; 
"that when the young, family is produced, proper. food may be 
abundant. Is it enquired, Feber the animal does not fore- 


"Tee, and calc -ulate, that moſt advantageotis time? 28 an- 


| 'Twer, No: The events or fituation of things ar the diſtance 
"bf three or fi Ix months havè fo place in ahimal ideas; both the 
Adele and the power is feſtficted to à few days in each year, 
and 0 then be uſed or relihquimed. This is the caſe with 


moſt wild bitnats thoſe which, under the protection of man, ' 


find always plenty of food, are degenerated fro from N 8 


© + 
$4 FY'! 


: las of "their ir ou when they breed at other ſeaſ “. 
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Whether it , 


l certain planks 


ens, or ſts, may fairly! be attributed rothis; 
regard” wardith and” ſoftneſs, theſe are for che 
Voung; or means of Hafery and eſespe, theſe re allo for" che 
vo dong. Birds ſhew theſe principles very ſtrikingly i in the e 3 5 

5 truftion. of their neſts. Some e them ſo as to. enjcy th * 


| "un: 5 oy "this reason? bey foine mi Ned, wah Plants, 5 
ſuſpe ted of reaſon, incline ever 19 the fo ſur n (as corn It think 


81 2 


alway js daes)! other birds torn, fem Js particular, winde 


1 LJ 


cloſe. their leaves); ſome enter their neſts 
rin forbids their convenient deſcent ;- others 


K 8 > 


A 


at bottom, their 
80 $3 78 44 


at top, They « cannot aſcend : there is 3 determinate ſornething . 
which prombts to fo the uſe of 1 of down, of wool, of hair, | 


4 þ 


Xt the 9 of fiſh, ir in conſtru. g theit "neſts, lough to vs at At 
Pre: ſent unknown. Proviſion Re Hety and; eſca ariſes ff. | 
parental feelings: 'birds who hang t their neſts © an leaves of trees 
to avoid monkeys and ſerpents; thoſe who "canced them 1 0 with 
leayes ſo nicely : as to be undiſcoverable 3 thoſe. who breed i in 
ĩiuseceſſible \ places, are inſtances of of *. 7 Tf tought 6 and fore- | 
f. ight may be attributed to, any m might in ſtance, 185 


which, when n hey nary laid 1 5 5 50 172 25 


W 
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Do we love our offspring by reaſon, or a law of nature diſtinct 


* 1. 22 444 


from it? 7 "OF inſtinct ) Even when, by their behaviour, reaſon 


is offended and thocked, Rill er affeckion 3 is operative 
wh ale 4 | is | to 


N 


. gen iz ** $19 te WIE H auen 
bak agappp che reuſon au wel Fer parents ab of ulibfaffed jdfgeC- ] 
The poſtelſty of all creatures inherit the forinis of their 


* ring ol än eagle ſha}} be a ſpar tom, we may expe it to ceaſe 
3 the chack, and live i in towns; when! the cub of a lion fhall be 

ea lamb, v expect it gen and be content with herbage: 
e ereatuteg eſſentially differ, fa; will their 


"1 ainannervpinbd: (in the n of Nature) without degeneracy, 


This is «ſtanding law of Na- 


eeithet in degri, © at by alliance. 
| are? dd chuingh forabtit 


greſſed by ſpecies with other ſpecies; among varieties is 

AAays capable of remounting to the original parental ſub- 
Jed; and, im fact, is is abſolutely” e of, branches ta 
their pecies. 4 1 11 171 (Kinn 10 1554 
The diſpoftions of pteatures 3 ate ant e * 1 
rims, and etiually tranſmitted : that Power which circulated 


the planetꝭ, im preſſed theſe diſpoſitions, rendered them laws, 


not leſs ſtable tham the principles af planetary motion, of 
ich ſhall not 855 till that e 


gravity and aftraQtiong - wh 
en ceſſation. W 


Incapable of variation, theſe manners and procedu res, 


1 determinately attached to the feveral ranks of creatures, are 
not taught by education. Thouſands of creatures know. not 

their parents, who (in the inſect tribes), often poſſeſſed a dif- 
ferent kind of life, baving been chan ed, as their offs; ring will 

bes yet will the young imitate the Parent. The irft of the 
Jl Pax iy Bb 7h 


. 
2 


4 
{ 


aas dg 18. 


Fents ;2afid with their: forms theſt tnanners; when the off - 


ime +.(cemingly- ſuſpended in mixtures 
of the leſſer branches of varieties of ſpecies, yet never is tranſ- 
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„ -knowledge;7 all ever have done ſo x. ſo, and no otherwiſe: 
all ever will continue the ſame practice 1 


beavers in 
ä * efforts; but where man ſpreads 


be”. 
5 1 
2 
3 
{280 
>» 


p<. 


| kid Ad 8 a in the fan Nei het 1 71) 4 
the lame, without 3m) dent; there have never brei 


ei dez ES Ginplying. progreſſion): of derte it 52 


but we ſee this practice 
ſometimes intermitted by accidental cauſes: ' A ſociety of 
ſecurity build dams and dwellings; this . implies 
abitations, this ceaſes. 
he creatures become eee are occupied Wich indivi- 
Aa Fach, are alſo diſperſed; and in this ſtate no | beaver 
builds any thing like a dam, but inkabits a hole. 
is ſaid of bees, and © 0 ereatur 
 vlitary. EY! EL) DOR: "xs 2 > Hg 740. J amt ae 4 gt : 
Toftin@,” th6ugh its of e 48 Selig & 
the ſpecies; yet is capable of injury; ſuch. is the power of man! 


A parcel of zabbits bred in dotneſticity, will not readily - leat! 


to burrow'; but 'often the whole ee through ignorance of 
What belongs to their kind. Domeſtic fowl, if turned out to 


become Were. 46 not for a longt time make neſts, like thoſe native 
of the woods. The reaſbn 1 is, their wants have been ſupplied 


without dir interference; they become / therefore ignorant of 
the preſſure of ſuch wants, and do not oh 224 into BING wer of 
their ſpecies ti till after a tie. 1 n 
Though inſtinct is incapable of e as 8 the 
ſpecies, yet under the direction of reaſon it ſeetns to acquire 
ſomewhat of which befote it was deſtitute: this is beſt ſeen 


in a do og, (which, as 1 hinted, has much ſuperior parts to a 


3: dog 


monkey, "whoſe ſeeming cunning is mere imitative 5Qion). 
we 2 | It 


; Pa e TEN FOE art vf 


mparting his 
s fo and inſiftimg on Obedience from, ſundry inpimgh 
try, even ta ſteal and plunder, 


be taught te Ketett Hd ca 


ces e 
| ae 15 hs doing cem for his maſter; This is the effect 
of SPA tion, infoteed at firſt by fear ( Hec of chaſſiſement for? 


omi 
this ; art hag no effect beyond the individual. Is the poſterity of 


a. ae hare more ee of a . bear r more 


9 oo thaie. bets.” Tac lee are r C's wild: 


ones; ahdjbirds eſcaped. from cages, 1 believe, are commonly 


killed by, others. A parrot may ſpeak; but does that enlarge 
his ſtock of ideas, or rendet them r more mental ? A lion 1 may be: 
tamed; hut he is no longer a lion: and elephants may be taught 
to ſtand fire; but ſurely they loſe ſo much of their elephan- 
tine characten All chat reſults from theſe inſtances 3 that 
man has power to uneharatter'/c gertain © creatures, whoſe docility 
is ſuitable/ and whoſe diſpoſition, bet has ſtudie ied; While certain 
others defy: his utmoſt gndeavours, : and. imajtrain. the li- 


oe ſavage: nature in themſclyes, 25 well a as their ſpecies. I 


the whole, 1:infer, that the talents of creatures are 
enced . E. uk e is no choice, 


ds, And fo on le theſe are natural actioüs, which the; 
often de for bimſelf in a ſtate of nature; ther 


_ ion), or hope e 7 of 1 food as reward for performance); but | 


: 
— <4. 5+ 
R — 8 0 


— — —— 1 Bb, 
\ by r 


* 
w 
< 
oo 
* 
8 
3] 
** 
1 
* 
11 
1 
1 


1 + + - 

- * 
. £90 bf SI Oe" 

OS by nz , 788005 

— = K —— — — —— _ — N 


of TT pou 
„ OE We, — 8 „ 
—_— ——= = — ” . *. 22 "26 . ber — 


n 
1 2 * 


= l © 
n 


_— 9 
*h 2 Nee e a OO II * — N 
. | 2 —ͤ HW IC MS {tt Hewes lr . ,, 
2 a * ied 9 4 9 Ace OY * a * — - 
7 L od. B , * OT RT PTE” Das” ol as N Cr Gent bed 
+ F 7 . EE * N n R * 
* p . i 1 


A 2 
9 
* 2 
$J 
. 
24 
1 
- 4 
4 
be - 
ney [1 

1 — 
F 

2 

43 

£ 

3 


| kofems, and the properties of plants; e manner $0 | 4 
mals, their art and {contrivaiices'; ee e is 
worthy of admitation, and proves the cars 
thor” as eo u works of his Hands... 


find differs in different 1] pecies, but not in indivi 
d two petſons from the ſame reaſoni ings, th heſitneclicetnffliices;” 


ſtinct deſcends from parent 10 offspring wirkt undimimined 
powers: this , is evidently. not always the caſt with rea ons 


| only related to. animal yarure : 


 importunity,, But this is 3 reaſon; who js 


principle alone were ſuffcient diſtinction : the contentof inſtinct, 
the difconſent of 0 0 1 e — ee rietimes trace 


rſt ben exertion, 


eo FET 


1 8 N 8 7 45 PE : . 93 ' + I © 8 3 2 ＋ - 1 f : 4 13 $ BB « ö + : ry 
2-6. oa | go © * I ch 
— of divine wiſdgn m. he K N * 
« $2; * $7 „ 


2 RY 


compared) infliced- differs. greatly from x oyery, 715 ee. of 


2 inſtinct ce would 50 tha 45 (5 515 5 
1s ofthe fate 


ſpecies; whereas, reaſon, i is undeſcribably* various: row öfteh 


3 


the ſame poſtulata, . drawtotally dilenilat eten esl! (20 In 


(3) Inſtinct is little, varied in the ſathe ſpeeies througho 


the world: but what Thalf we we fay to aho/colrtaiu}yicaſtoms, 
| manners, laws, &c. af mänkind, each of which is aſſerted 


as a dictate of reaſon? (40 Tin has'concetbs andefjoyments: 
when hunger i is ſatisſied, 


val tilt hunger re repeats it 


* 


of 33s +7 


repoſe, or paſtime, fills up t 


ki e 1 FE” 


perpetually i inquiring after 10 objefts, prying: he e quoſti- 


oning there, Win, gveſfing, (inquiring; is it? is it not? 
ever reſtleſs and diffatisfied with preſent attainments. This 


* * — 44 . * 4 1 
. — e ©. 
e , WF. wo I »& 


. 
5 12 0 


SG 
— 4 


— 


and wrong, of juſtice; and inju 


e OS 0 ) ) 
4 to effocts as ; ſome . 15 1 conceive it never 'tenged effect 


to cauſes, as reaſon does. It never. cultivates. the. earth: for 
food, nor lights a fire (nor keeps one in, when by accident it 
has got one), though theſe are animal enjoyments. Reaſon 
ſeems unlimited; it ſoars into other realms of ſpace; it invents 
_ variety of arts, of ſciences, of implements, to accompliſh pur- 
poſes foreign to every conception of inſtinct. C 


I know not how far I po three x conſcious ſenſe of right 
e (i. e. moral rectitude), as 
diſcriminative of reaſon;;-or; a: fk of our  dependance « on a ſu- 


5 preme being, our author and bene factor (i. e. piety); or, a con- 
cern for the good of the whole ſpecies (i. e. benevolence); or, 
of the community to which we belong (i. e. public ſpirit); or, 
permanent ſympathy and affection to the various branches of 


kindred, or friendſhip, as peculiar tokens of reaſon ; but this 


J think clear, that genuine reaſon would feel the full force of 
theſe ſentiments, and thoſe Sully. en of them are fit to 


be ranked with brutes. 
Keaſon has for its object, the ee of the "4 


n of mental principles, a perfecting of mental talents ; 
mental ornaments are its badge, mental enjoyments its pleaſures; 


it aſpires after. infinity itſelt, and can ſcarce be perſuaded to 
contract its deſires according to its capacity. Far from being 


contented with animal life, it emulates ſpiritual and ſuperna- 
tural powers. The very calls of nature have been in thouſand 
| inſtances ſuſpended: by meditation (% forgot 1, had dined,” 


Gaid Sir Ifaze Newton; but he had not dined, his friend 
having cleared the cover). Vi igorous imagination and lively 
473 e fancy 
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Adea of voice. The ſounds of animals expr 


ts pet Tures astendakht ef Me Nuft s. 
Was then een Tarte uu ua? 


nd. "What is mind? I EH net: I petceeibe its 5 1 
an conſcious of its exiſten 
- Nandj! itg unture, I think it, a certain prineiple fupertddedto 
what we call life, capable of clx6i6e 


e 0 0 good: and evil, of 
As the corruption of the delt inge! is exceeding. bad {by 
depravity.of his reaſon man e rere from bis are 800 

of duty into à maze of error, till his real nat | 
mble- Ade bes, in Ar point 
of view ftom Whence he ſutveys them; and his deporttnent 
preſents a confuſes afſetnblage- of excellent and worthleſs, of 

a great and ſmall, of maghif 
abſurdi Notwithſfanding A 

_ ority over his fello 

intellectual acquiſitions that have ever grated the human race, 
. are but feeble reſe | 


E bat rather infer} thi wider- 


ich animals are incap 


till wiſdom and folly almoſt reſemb 


ent and deſpicable, of amiable and 
ich; man maintains great ſupert- 
v=creaturesz” but it is probable, the higheſt 


iblinces of what were his'origitial appoint- 
ats, as our higheſt degrees of fectitude equal not thoſe of 


our frlt formation It is true; the whole nation of man. 


by the exerciſe of remaining re ſon, is greatly h 
above the brutes; but what was the or ginul diſtance! 


Taue article Vote is, IL think, not to be forgotten, in rec 
lefiing our ſuperior" qualities: E confeſs animals. have expreſ- 


five" 2 but this is not all*whiich is comprehended in the 


ings but have: * to mental ideas; pain, pleafure, of 


and dererminatſont of right 


- . 
12 k e. 18 forgotten; 


I corporeal feel- 
Tet the 


1 t * 6 i 
* way tums h dhe bay ha: idenof reafoning,s 2. 
munĩcation vf ſentiment, no mental exchange; therefore few: 

ſounds; and funple; fem vodal inflections, bor: determinate, | 
avd. "Re Tyne: eee e eee af the parts, a 
roat, sech, M crdak, a whiſtle,-uniformly-repeated. 

Theils Leads Gre cefdived v0 (f. fear; (a.) diſcovery of I 
foodj (3): courtthis 1. M pain and in the young, a voice ex- 
ipprop iate-tozeach: — — na two: 


citing attentibm. Theſeiare appr 
| ſpecies affixing the ſame ideas tothe ſame ſoundd. 
Bieaſts cannot be (that L Know of) taught to: imitate! ken, ; 
language: but as if birdb were to reſemble us in other articles 
beſide attitude, many birds acquire it; ;-canary birds, often, 
ſparrowysg lininets, and: perhaps moſt ſong birds, whoſe organs 
being more flexible, are capable of greater adaptation, who have 
natural inclination to voice of ſome kind, and who being very 
early accuſtomed to the pronunciation of theſe words or phraſes, 
receive them as ſubſtitutes for the genuine ſong of their ſpe- 
_  cies3:which many of theſe ſpeaking birds never heard. ; 
» Paitate, hawever, are the / notorious inſtances) of ſpeech, 
_ which! ſune acquire very perfectly tagether with the imi- 
tation: of laughing, crying. counterftiting ſickneſs, and other 
addities. In fact, the peculiar formation of a parrot's bill and 
tongue, Has ſome likeneis to the) human, and qualifies it for 
modulating ſound. The generality; of auimals form the 
ſounds: they emit, not in the mouth or throat, but! in the belly: 
parrots. themſelves. are ventriloquiſts zythe ſpund is formed 
deep. butueinbesed _ gde ig * ei gde Þ 
1 Para. 101 t ii c. 10 bY 
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ngue;: cfieQting)ithei ound ſrom the circulat.extremity; 
of eee (an ſrom a of tecth in that patt) 
to the upper mandihle, ich has the eifect of a palate, ſo that 
the — nat ſpent in a mere whiſtle, but acquires a ful beſs 4 
which the tontyue determirieg to certain articulation; be 
tongue is und ahd thick, larger: im proportion tlian the hu- 
man. Beſide 1 he upper en the 
| e abitiipehebdy eontriinterito che e a | 
ſounds to reſemblance: uf the human »Amongithe agigus: = 
languages of man; ſome are ſooner learnt by binds thh Reha, 20 
as better ſuiting their-organs;: the voice off chiRren calſo s 
more adapted to them than that of grown perſons. 1 [8123661 
The important advantages of | voice; art 10 'obvidus,-.that 1 
ſcarce: nettdi repeat them:i>;thoſe cteaturet which; are without: 
this quality have (I ſhbulſl think) fewer ſenſations (to. commu», 
nicatethav othere ¶ Fiſh neglect their uffapringa ã call. there · 

fore, would be uſeleſa they have gon ˖ẽjr of meant t ſignify: | 
Parental affection, gee! they" poſſeſæ not: the pritwiple zo and rf 
this principle he (us I cone) chef gelt In nature, we 
may cnc ludeb creatures deſtitute of this dave Hetle other v0 c 
preſs. Voice feerns te be given to heaſts of prey, toi impreſs 
tettor on the objeRs of their purſuit 5 164594 this fenſi a Kd 
of wenpon, idt-tinlike the Tadian . Wied to 0. un 
cuſtomed ears, is dreadfuF and intimidating The roar of 4 


Ron diſturbs all creatures within hearing, let e ſo 
ſecure 


4 


oy 156 4 


| brepe from. his besch., Birds of pra. I balieve, ſeldora u 
theis yaice while in chaſe, purſuing, by fight, and truſting to 


axinge! Voiee alſo. excites | pity, a8 


apidity. nt to ſcent *. 


I erestüre ill noleſt it. As to the effects of the human 


| een cx, ſenſations. or. the melody of 1 its muſical ſounds, 5 


| need fay nothing: none are inſenſible to the accents, any 
than to the expreſſions, of friendſhip 3, . none can miſtake 


he fones of a anger for thoſe of entreaty, or  complacence. | The 


| difference. of voice is a remarkable. appointment of providence, Bu 
and: oftgn ſuffices ko identify perſons with whom we have 
Been converſant. - : Tt. is wonderful that theſe differences ſhould 
bs ſo extepſive and determinate,, 'yet proceed . from parts of a 
mifar conftrudtion, or very minute variation. 

"Tp ne rn muſt depend on the conſtruction of bones, 
and”, the'p powers and a pplieation of muſcles to moye thoſe 


ineient for that purpoſe; ; otherwiſe, were any one, ar part of 
ohe, out of oder, 'the creature would. have no reſource. The 
fargeſt. exvibures having the weightieſt bones, their muſcles 
wilt Raf ye the greateſt Jurplus of ſtrength. Birds have not 
qu al rengeh w. ith” beaſts; their bones are not ſo heavy; ; 
even in. their, M ight, art divides the honour with ſtrength. 


: The, princip al ſtrength of creatures reſi des i in various places; | 


de their b ierent modes of defence: 1. that of man ſeems ſta- 
Cer 1 bis lar in : order to enable them to bopporr the fa- 


tigue of 
but _ in civilized life: men n of great ftrength ; great ſize, 


„ * * 


appears! in cha Hoch, whoſe moan. is ſo plaintive, that ſcares 


hes, Moleles are provided with ſtrength more than merely 


ö great 


1 
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it (though infetior) reſpeRz. ' As'1 it is, 
his purpoſes z and thus ol obtains has © < ends, wi | ' 7 oh = 
rene, t the mother of expect tation and * 
pre evening with corpl acence. and with , 
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pere f ins cee, 
2 ereature eee hin, 
dor in firength cSmbinted wich 
ieir union wauld demopſttacs'E ty Pre- 4 
Eminence. in theſe for) , 
contrives to render theſe A re es in 18 kabberrient te 
himſelf, : and 2 8 the. advant; : afk being a 
while otherwiſe he could engage | but one "(bio ſelf 5 N 
* The courſe of a day. is.al 0 KEIW! Ei e 
- non-exiſtence,. ſymptoms of "light: and. beings 
 Þpog, us; the dawn clears : and brightens, be 
nous and d ſplendid; Fg e and 
life is ſultry, and ardent 3 its decline, to tl Q. 
yall-ſpent hours, 1 We. egſx: 15 may welcome 
pect the period of repoſe, when, dixeſted of m 
What! is mortal ſhall quit its terreſtrial g garm a he 
image ſleep, as expreſſing death, has ever n 'favou 
among a it f Is a ſort of duly dea th, liars Far 
to the maintenance of life: it is a "+ of f eps & 4 and reerp in, 10 
all erchturest which one is at "liberty to, nt; wor ugh” dice 


AlN 3 Aeg 8 
e le different ſeafons at its en c e jeht. 1 05 . 90 998 15 
Sit 26572 emen oh ie nt Mp. 14 


wn: ä prog ve 


tion is ſuch a conſumptiom of; ſpirits, to thut in an (evening 
moſt perſons eee ee ee morning (often 

by half an inch, or a who. anch);/ and many à foldiec who 
when enliſted has meaſured the neceſſary height, has bren 
found much under it after travelſimg feveral days to join his 


in hot Qlitiates may not*this daily fluctuations menen 
| bure to the bteviry of life among che negroes? YIGDSESL 10 
The waking wa 


tary to that effect, may be debated. "Whether by its excluſion 


of nb ideas, it forbids diſſipation of the fitter ſpirits, white 


it promotes a more general and intimate perietration® of thoſe 


fluids neceflary” to ſtrength chroug ghet the body, vr whether 


it may affect, and in any ſenſe gui re head only, or print 
4 18 is a difficulty.” The nourifhrnent'arifing from ſleep is 


often interrupted by imperfect ſleep, or Vilagrecable dreams; 


and is counteraQed by too much Heep 

With regard to dreams, they ſeem to be a Forraiti ous toe 
courſe of i ideas formerly received by the ſenſes, more or lefs regis 
larly arran ed, more or leſs cſtinetly remembered: in common, 
they ark ſufficiently incoherent” to prove” they are not the of 


ſpring of reaſon; and, ſo far ac T can judge, have always fomes 


. of SN or deficiency, or imperfection in them, 
which 


quence. Tana 0 labpus.is porſpininns that of — | 


probable, that this effect ſhould be greateſt 


of ſpirits is reſtore in lleep: Wehibi' 5 
be alſo reſtored by fleep, or whether fleep be only a Rate neceſ. 
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l Dregms dee e teams h aigbe, attend . reſs 
c isa: events which/are ee ana 177 
of imaginary impy ons. Mem ny 
cultys; but often preewbelmed; 
hom an) thouſand Tor 
h preſent is our only act e 
ks * it, will grace e 
e ma LY the, powers hq N 
Periority appear gt. his ; entrance i9h, this Fr 1 n 
though inet be. a. wonderiully- luperi 
nciple, [yet they pow offer only a ſpeftagle.of moſt helplc 


union 3 complete imbecil; ity Ngleribe: s the. 2 maſter 
of greation. Tt, is true, he opens his. eyes (which, few. ani- 
mals do), but they rather gaze than, Be] ight impreſſes 4 
but the impreſſien is idle. | To.the faculty muſt 1 be added, uſe 
experience. a.thouſand inſtznces of its deteQ 

25 habit of correcting its miſtakes, by repeated compariſons. an 
examination: ere it deſerye the name of bel, i; Ihe ſawe eite 


— 
Ri - vid vo ſtate 


is. antef 1 7 
4 " % let us Jes, it 1 fe. 
Ch 1e gur view. $1 NY of 7; 


2 
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12 5 


Aist of the Absenden 4 Fee beating and feelings, 

could we: xelate: thetn;; would: 33 very exbraorghoary. | 

Laughing iland erying are (early attendants; in life, and they 
omp ay throughout. d bun gt 916 9:11 


room eveHi:5ori their immature exertions, The diſtinguiſhing , 


- 


6 ie Pr 0h 


charafieg;p& youth 2 is, ſoftneſs of fleſh,,and-redundance. of fluids. 


A compoſad of what has been fluid, plenty of 
moiſtuge;|.in aGgned., a9; that-+ſtate . z beſide. providing 


Eur 


for preſent., fupports, 15, gradually i nerening; in ſtrength and 
dimenſions; The. growth: of children is ſwift at firſt, and gra- 


dually diminiſhes, as liſe aduances: it was neceſſary that % 


much ſhould be done, to permit the functions of life, and the 


extrciſe ol reaſon ; but maturity arrives by ſlow degrees, and 
_ yearly, as ĩt advances, its ſpeed leſſens. The mind acting, and 


diſcerning only by means of the body, follows the ſame 
rulez is at firſt rapid in en mh r e then ſettles into 
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a more enter 


It 68 very amuſiag ta oeh tho! you mind in its Wr at- 


tanments. At about year old, the neceſſities that firſt en- 


gageck its faculties, indreaſe, as its | acquaintance. with nature 


enlarges and [ having en perienced | what gave pleaſure, it de- 
fires repetition of that effect from: that object; in order to 


which, it muſt be identified: hence ariſes a new neceſſity, 


and the child is at laſt obliged ro ſet about naming what it 
defires to 


poſits or avoid. "This ibegins ufually about a year 


old. After repeated trials they pronounce ſome letters, then 


others; but not without effort of memory can they retain them. 
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5 | learned, . 


We frequently bee che erer a aa Hic a tl ey 12 20 


at forgot: © - The letters ſooneſt lea re th 
moſt eaſily formed A and B eee ſpofition 
of the organs, and theit pronunci ation is oon attaiged! ZuadR- 
18 learned with greater difffeulty. And this may be the v zaſon 
Why <bildrenin ſome countries nne or 
the letters moſtiy occurring in the language of on try, 
being ſuch: as are 'of eaſy Bae atio 
courſe more eaffly attained.” Thee 
laid'to ſpeak 'fooner than thoſe of the Ge Fi 
„f the one being ſmooth” and pen; H the = 
- erawded With conſonants, — bel Hb 
Kduratien has great influence, „if not on aq Koſs | | 
| ideas (i. & learning), vet on that — which wall be moſt 
intimately acquired. In the preſent ſtate of ſociety, 
branches of learning are ſo various, no one mind can inden 
ſtand them all: ſtill more difficult is it to determine Which 
of thoſe branches will beſt ſuit the genius and diſpoſition, of 


any individual, But there are certain principles never to * 


5 omitted; ſuch as the control aud guidance of the paſſie 


habits of induſtrious attention, ſtrength of ee nid as. 
body, and good morals, whoſe aſpects on future life are of en. 
treme importance; theſe condenſed into fixed habit, render 
many evils of life fugitive, many others. eaſy," many others 
they. deprive. of evil, and ſome they turn to benefits; while 
all eee nd Weber improve, 00 give e a Zzeſt to all its 
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After eee youth, ton, previous to, and. 
neceſſary ot, maturity, ihat period arrives, at which no farther 
ee Shi 3 18 erpeste d. nsture has puſhed on to thoſe di- 
nſians which correſpond with. the ſtandard appointed the ſpe · 
e inte life b förther in the individual, but 0 her 
commands, and diſ endes life by his: means. . « 26A 
Some perſons ceaſe growing at fourteen. o or an " athera 
at two or three aud twenty. During this period all are of a 
Lander make; thaith thighs. and legs ſmall, and muſcular parts 
unfilled. By degrees, the muſcles augment, and the limbs be 
come; rounder. The female ſex arrives at perfection and ma- 
turity much ſooner, the. muſcles being weaker, leſs compact 
and ſolid, require lefs time; and, being leſs in perſonal ſize, 


that ze is ſqoner attained. Hence * are as complete at 


twenty, as men at thirty. 
That redundance of Moons which ; is « neceſſary to child- 


mind characteriſe this period of liſe. We can eaſily conceive, 
that as the fluids loſe their ſluidity, they become leſs fit for 
intimate penetration of the minuter orifices and pores; that 
theſe, if not penetrated; may eloſe, and thus the ſolids harden, 
their reſiſtance becomes greater, while the power of the fluids 
to enter them becomes leſs. - The finer” ſpirits are inferior in 
quality: and quantity, conſequently. tranſmit but impotent 
commands to the muſcles, which they ſbould actuate. The 
muſeles. leſs able to execute, become by degrees unapt in exe- 
cution, and require united aid to overcome, what formerly 


were no 8 thas, a general rigidity ſupervening, debili- 
tate“ 
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hood, i is, withdrawn at maturity; and firmneſs of body and 
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& pr C abet to. 2 turn to o earth, "heh has . Had a : 


Ss” 000 Co 5 OR 


only thoſe: erdgas — wWhie b Tip" tho tones be= 
come "bony, the very oil which lubricated them becomes. 
clammy, the muſcular veſſels which once acted on the blood 
(the arteries) Harden; the blood itſelf thickens, and often con- . 


Tretes; the brain, the ſeat of ſenſation, „drles; und the wihete 
frame an, een toward a perio 


"Whew! it may "crumble 
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lu how Ki words i is pen the "hiſtory of Hawn" life 
and the principles of old age! Whatever be the variety 'of 
ſcenes which a perſon 3 is called to paſs through, buſy or idle, 
| ſedentary or laborious; whatever may have been His diſpoſition 
of mind or body ; whatever his ſtation, his character, his con 
duct; whatever his fears or his hopes, whether willing o or re- 
luctant, this is the goal to which he is haſtening. No mental 


abilities can prevent the ſolids from hardening, the fluids from 


thickening ; no Care can avoid i . But though old age cannot 


be poſtponed, or avoided, "it may be prematurely accelerated, 
at leaſt in its inconveniencies; ſince other cauſes may ary'the 


ns f life; ſuch as violent paſſion,” which extravagantly 


difipates the vital fluids; intemperance, which oppreſſes them, 


or other criminal indulgences, e ee is F 
dettimental to the vital powers. 


The imbecility of age before its Datura! 54 of years, is i 


perhaps the greateſt affliction of life ; if irremediable deſpon- 


dency, united to inceſſant. expeftation, a hope of better times, 


cc * 5 


preperually a by in net wir A; ſenſe of 
| how long time nature may languiſh under its burden, may 


render affliction great. But in mature old age, there is much 
that is cheerful, by ſympathy * with others; and ſo gradual an 


arceſſion of inconveniencies, that habit has time to become 
familiar with them; there is alſo gradual retraction from the 
2 amuſements of fe, gradual loſs of IG, of e and 
| gradual. deſcent to-the filence of the tomb, ' 
As the flower, blooming once, but now decaying; Jas the! 
: ſhock of corn fully ripe; as the tree which has ſtood many 
ſeaſons, but yields at laſt to the fatal ſtroke; ſo falls the ani- 
mal part of man. Death is a decompoſition. of the principles 
of human nature; not an extiuction, ſince one of them is be- 
yond his powers. Indeed I do not know that poſitive extinc- 
tion of any one principle in the world is in Death's power; he 
can only alter appearances, or vary their compoſition, return 
ing it to its firſt principles, or concealing it by others. A 
vegetable, formed of the elements, enjoys and uſes them for a 
time, then returns them undiminiſhed: its air is again re- 
ſtored to the furrounding | atmoſphere, and is free to be- 
come vegetable again, perhaps in the poſterity of its former 
owner: its earth is but returned to the common ſtock from 
whence it was borrowed, and may again ſhoot into the gaudy: 
tulip, or ſupport in magnificent umbrage the majeſtic cedar. 
What has been animal, contributes to fertility ; and, under 
the form of manure, in part compoſes herbaceous verdure, or 
the golden grain. The utmolt power of Death reaches but ts 


a ſuſpenſion of ſenſation ; and this, perpetually renewed, de- 
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biet The . that paragon. 0 . — ima, 
is but of machine wound up for +8 SN 0 H and, ſuffers like; du or i 
jotibn with others 0 he gas that principle which we terined 
Mind, whbich-:we'oopfidered as; ſuperadded to life, as rn 
of choide and deterinination; of gon and evil, has properties 
independent of themathinery af out nature. We have ſen, 
that no animal enjoymants aan ſatisfy it, nor animal acquiſi- 
tions content it ʒ chat it gra ſps at abjects far beyond the com- 
_ prehevſion of animal natbtez that it is ever learuing, ever exer- ö 
ciſing its, powers in neh purſurts, ever diſcontented with pre- 
ſent attainments, and capable. of enjoying what can it 10t. 
_ What mat is ſublime, pute, noble, elevated, can i 
enjoy bs it;credible, that a principle ſo capacious, ſhould re-. 
ceive à few draps of knowledge, and be. inſtantly diſmiſſed ; 
that, a principle ſo delirous of learning, fo. adapted to receive 
it, ſhould pſt commence its. alphabet, and be conſigned to total 
ignorance ; that intellectual pleaſures ſhould be ſcarcely taſted 
ete (withdrawn. z. and the nobleſt of faculties, after aſcending a 
"bps ar mY {gience, be rudely tumbled among non-entities 2 
We pity,the 4 plant juſt ſpringing from the earth, we water and 
tend with! ſalicitude, de the — germ; we feel unſpeakable in-: 
ee 18 abe birth af a. child zits fu 6ght, its d moyemeuts, 
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1 excite alt nent affeQtions } in us: is it e that our . 5 
# venly Parent, poſſeſſing every divine perfection, ſhould be ad- 
. verſe to that part of his works wane. bears his image? 


That while he has Iimplanged in f in 45 
and expoſed, limited in powers 11. capaci ies, he thould him- 


ſelf be the deſtroyer of that which is capable of endleſs dura- 


tion, of intelligence wherever are objects to be underſtood, . 


and of delight in its higheſt degrees? The thought is unworthy 


rational acceptation. I am perſuaded it nevet riſes to a ſenti- 


ment, is never entirely and totally believed; but is a refuge 


of diſtrafting guilt, a would-be ſuppoſition of polluteq; ter. 


wor. Let me cheer gon, my friends, by reminding youß that 
all the pains of life are not ſo much 28 momentary, compared 


to, gur enfire ; exiſtence ; eee 


| „ has, heen adopted, 1 all have Kallen infipitely ſhore 

of juſt deſcription : all we know is, that, the very utmoſt 
powers of the rational, the immortal: mind, ſhall be repleted, 
let them diverge as they may; that the preſence of all good, 


ſant, has 
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tention to 2 life, frail 


at, infinite pleaſures await us, to 
| deſcribe Which every metaphor derixable f rom what is plea- 


Jars: - 


32 _— 


St” "_ * , - * Ws — 
. —. e ̃] — = 2p gy res rag | 
* r 2 2 — * % — gn . « 1 . 
- * 5 4 : * o 
ag 


"ts 4 2 3 4 "> . Tech, x4 88 5 + 5 . | : 5 l k 22 8 Bod 5 " 
I J 


* >, 25 N 


1 5 l HU $i nee vio 5571 | No 1 19 Bed. 
N N + qa A5 : 8 _ s ng 


* 


17 


* 


$84 beni 


n OM 


3 2 - | 
8 ; | e Hg: 23 "ol K 5 FS 
= 7-9 1 25 400 100 iy #; Poon 
| 8 1 . ' ; 


* 1310 Fen 21 wit 


5 VE, eee ehe Sete 


eee 
* FS EY 0 
* 
* * 


e 


"whatever 'priniiples our anitnal * be Aust ed, 
Its et 2 


0 
* ” 

* 
A'S 


SV. 7 r 
Cha hr, RY 3 w— 
g 8 5 


* 


Cat Bir ai eee 
2 * 9 * 1 2 * * * * 


Alden au fi 


Aan 1157 4 94; 20 e 


* 


1 2 3 * 
1 ts $25 175 203. 
3 


3 to . 5 | we call inſtin&, and to deter- 
mine, by ſummary proceſs, between advantageous and detri- 


2 wental. This idea ſeems to me erroneous, as ſuperior degrees = 
able of accompliſhing every requiſite 

8 ere | es be ſuperior orders of beings, 

5 th nog numerous, and more extenſive faculticy; | 

| compariſon render -ours but trivial, i 
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| theſes have nile be. 


moſt freely beſtowed to every rank of ereatures is FEEL. Tx. 


| There are ſore which Aras re this only; but there 


ſenſes, we know not; we diſcern ho proviſion made for 
cir exerciſe ; but if ſuch provifion may be, it relates to 


the ſenſe of feeling. The advances toward the exerciſe of feel- 


ing which are exhibited' by vegetables, appe ar in their flowers, 
ſome of which, if touched within their KA by a fine needle, 
It the time when t zetr farina is ripe, will tranſmit the jmpreſſon 
do the ſtamina (on which the farina reſides), and cauſe them to 
med it. "By what | -mechaniſm this is. performed, we know 
not; it 858 to be the height of vegetal le ſenſation, and con- 
tributes, te to ' frengthen" the ide, that whatever i is related to life 
is the object © of E eſpecial care, and bigheſt contriv- 


ne. 14 5 85 
Poets have, with Hor accuftoraed Hen, uſed the phraſes 


6 all eye, all ear: the expreſſion *all feeling” is, I believe, 


| | comin ' nearer to fact. 1 doubt if all our ſenſes. are not 


Rrongly” related to feeling, and whether they are not more 


delicate ] prees of this quality, varied and diverſified, but not 
fuſpended; much leſs entirely diſcarded. 


2 


The ideas v we have ſuggeſted o on this ſeuſe :nelude; ( I 4 Its libe- 


ral Jonation throughout all ranks of creatures, (2.) Its general 
Ee 2 diſtribution 


\ to inveſtizits;" an we e cultivated 
our on to that perfection of which they . capable. 
That ſenſe whieh is moſt generally diffuſed, and which is 

alſo moſt exact, which is moſt ſpread in the individual, and | 


Aar ſabjects f the vegetable kingdom may poſſeſs : 
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_ _ Liſtrib 9890 anal nd dual; . 
we muſt add, (4.0 The. wotlk. of, its action. A; form, Nords on = 
| eachof theſe. may agreeahly occupyj ur preſent, oppottunity. 
-+ Dol All;ranks of creatures are endowed with. the. ſenſe of: feel. 
ing, but not all alike, „orin equal degrees. Fiſh 4 conceive 
to have the ſmalleſt ſhare, alſo Id-blooded animals eder 
When we conſider the denſe and. cold. fluid, in whi 
fide, its jucxeafing. coldneſs and denſity at conſid rable depths, 
we may perhaps. with little riſk, regard. theſe creatures as.y 
of iow 8 ;, nk 3 15 oy hangs Gd 
-# mel 


injorious. 1 41 Nor 
(whales, 4 &e. are bps; Warin bl 


Ft 7 - 


Uke land animals, "they 1 9 al 1 1 80 y 1 . of, ” 
ang 2 by. i phy ickneſs . 5 'OWr Yi 8 


are not 1 true f | me Cl ard * 
rapidity of Ah is "great ; * is. Kare LS olical Bo,  luppaſe, 
that one (a ſhark for "nftance) in y be deep beneat th 


the ice in the coldeſt of water 2 0 ae or next day, ma; 

| ſport, on the ſuperficial, waves of the Tropical ocean. Such 
| fudden changes would deſtroy a and rind yet ſeems t to affec ec 
fiſh wirh no inconvenience. "Whale porpoiſes, dol hins, &, | 
a of warm blood, have ſuperior dei of fee . ing 33 et tt * 
fat of a while i 18 ſo ivſenfi ible, thatif a har i pen te 


1 . ate no 
deeper: the Creature ſcarce wines; Ba" not og th; 1 00 
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pes the fleſh, does be ſhew Ats of co oft 46 
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; ena Blooded land-animals' agree with fiſh in having lierle | 
ſenſe of injuries. © We have hinted at ſome which regard the 

: loſs of a limb as a trifle, and which, if the fracture happen at 
un ihconyenient part, themſelves break off the remainder to 
a proper ſpot from which to reproduce the member. Of this 
number are certain wy or min GE belles not a few 1 in 


1 SW : +4 
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e eee this Bae in peter rer yet if we 
mi reaſon from appe: races, the thickneſs of their hides, and 
R gut additional coar of hair, muſt not a little blunt its exer- 
| "There are ſome which no blows can move; as there are 
en do not ſpeak it with pleaſure) which receive ſo many 
blows, gne Would hope ihey had leſs feeling than we have 
reaſon to allow them, or at leaſt, that Wen would harden 
their Akins to inſenſibility. 8 . 1901 
It is evident chat ſuperior Aren of rooting may be be enpoted, 
| where the medium between the ſenſe and the object is thin- 
neſt, and leaſt refractory, and the gr: cloſeſt. This ſuppoſes, 
that the means of ſenſation are of equal powers; - bur that ſome 
may be ſuperior to others in quality, as well as more numer- 
1 ouſly diſtributed, is no doubt; aud Perhaps occurs in Py 
individual. * e EY 55 510 
We proceed t to notice the Sal: diſtribution of this ſenſe 
throughout the individual, IF we inſtance ourſelves, whers 
hall we deny i its preſence ? From the head to the foot this 
ſenſe a unds ; ; hence we become in every pate ſuſceptible of 
pleaſure, of pain, of heat, of cold, of wet or dry, of whatever 
Is 5 or {mooth, ſharp or blunt. The ſenſation affects us 
Op . every 


{ 


and we - ſometimes n it with a deen vibe rom ; 
bad of Tutors, ratios Acc engaged } in Jak wy riou: — 4 
pations, loſe all delicacy: of feeling 5; hence the ſoles of ie ds 
in thoſe who; walk much, are leſs tender than of thafe who 
ride: and; if we did not uſe ſhoey/: the ſole of the fobt would 
become inſeufible to the ſtones of, the ſtreet, or the 18 - 
the road. The inner. Hin! is, the! ſear. ir af ole "5 the 155 . 


mails, be hair, bones, Fg ere ar r 701 4 may 
| conceive + of creatures, as polefling this ſeaſe;very, eee yet 
having. thoſe parts moſt liable to injury 852 of it;; as the OO 
of guadrvpeds, rhe ſhells of the eruſtaceous tribes, ,qpd gener 
= rally all Weapons e of defence. 5 fi 1 go 1 1 10176010 84 SE 
The accuracy of feeling is beyond the congeption of thoſe. - 
Sis have not ſomewhat attended to ir. The moſt. obſervable 
ſeat. of. this 1s the palm of the hand; . other parts may re- 
ceive or communicate a leading, or groſs idea, may determine 
of heat and cold, &c.; but the band not ouly Judges of theſe 
with more exafnels, but alſo of forms, of weight, of motion, 
with minute accuracy. In determining of forms, the hand 
not only E um round or ſquare, a Plane or a 'globe, but 
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__  artificbimſalf alk find} one and Another tod daes not ſhit; = 


C 
ing acquired: vari mug artiſts in handliig their tale, where a 
perſon unuſtil to the Huſnicfs Mall perceive no diffatence, tho 


hind: Thie hand tos juuges fo kceurately. of what reſiftance it | 
_ meets with, und adde Rirehgth more or leſo, as wanted Vo 


mut haue obferved this in vrithg or drawing; or fogering of 


5 inſtruments ; hat ſurpti dg Helicacy of touch ſome 
5 perſons poſloſs: TO What acrufadyhnrexcellent player on the 
i _  vidlin/adjuftithe preflure of his iger on a ſtting ! Not that he 
ſees where he places it, hut by habiti bis! feeling accompliſbes 
his purpoſe. That linen and woollen, and cotton manufac · 
4 . 1 46h Whey is Tos na gr 0 1 e 


th Sole 8 do e men 588 . The late | 
Mr Sranray, he oral, who 55 blind, would often lay his 
had en the, Shoulder abe friend, and. tell, him the colour of 
+ his,goptz vx Gurpriſe ons; by. laying, why do 0 Ae 2 fy 
who Are Nn in gur ain tor? or What a live 5 n 
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othier tied, chough. there vas no paraeptible air to any 
_ ther. of the company. Nor is this all which hs: ſenſe! of | 
| Keeling has been known to-do; Oo i ave authentic: ounts 
of an artiſt, who, thou x could Derfeck 
llkeneſſeb : he modelled . Grand Duke of Tuſcasy, being 
| porpoſely kept in the dark; and the likeneſs was extraor laryt 
tebeing objeQed; that the Duke's beard, contributed a peculia: 
 rirh ro'the ee He modelled ane of the Ducheſon md of 0 
bonouf with equal ſucceſs. -2His portrait yet e xiſtz; and the 
palũter of it has marked his appy' talent, by beg an ey 
at the end of each finger Hoon 40 204 150 1 „„ 
Atet thief 1 4 little bell be added to pr eee, ö 
- fo of A ſe Wer eint, Me or " however,” feert | 
gravats its powers fo greatly,” 1. We Kae wi 
be e i ealth, ate now dee „ 
It Aae to inquire into the mode of acti jon” of à ft R 
which w e find ſo e and eompreteai, 3 155. 0 feet 
and ſuſceptible. In mentiöning rhe part bf the body, "Weljuft 
hinted e le he Ag ſiippoſed' fered' 
1 remely fubtle, 
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in the a, from When e it detached an Ee 
lui throug hout the bod 10 . 7 thereby communicating tlie * 

Iition of the tal to'kls members : 5 "Wet we cohfidered as -f 
he of. Tenfatjon, | the Fr in that buſineſs, add 0 tbels 
. refer Ns eat 'Ouring explain by principles: of feel. 
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1 a rards mor el Ga looſely 3: „„ 
; but gradually N Ane, firm, and TAY like fo many ; 9 
threads, running together, and diſtributed over the Whole 
frame; in their courſes, pn x generally proceed a ſhorter. 
way thari the | blood veſlels, branching off at very acute an- 
gles. Theſt form in ſome places a kind of knotty bodies, 
Called gangliont. = Whether theſe, threads are ſolid or hollow, 
is, debated, and perhaps will continue to be debated, as the 

extreme finenels of. their ultimate divißons precludes our inti- 
mate acquaintance. with them... In general, the idea of a fluid. 
prevails ; and it ſeems to me molt natural, ſince the exiſtence | 
and agency of many fluids formerly unknown, is now freely 
acknowledged, and ſince fluids ſeem eapable of motion ſuf- | 
ficiently active and i pulſive, to produce any effect whatever. 
With regard to fineneſs of Þarts, to rapidity, and to power, the | 1 
; electric fluid is an inſtance, and ſeems ſomewhat allied to the 
nervous fluid by its univerſality, its perpetual fluQuation, and 
its capacity of being augmented by very ſudden cauſes. 
„But though this fluid ſhould be granted, how it affects the 
ſenſdrium. or how it is itſelf affected, is obſcure: all we knorr 
is, the neryes are the medium of ſuch ſenſations, that while the 
neryes.are gently, impreſſed without violence, the ſenſation is 
pleaſant and agreeable ; beyond this advances toward pain; 
and diſunion of the nerves, or their parts, produces actual 
That the nerves are alſo the cauſe of motion ſeems likely, 
| becauſe if a branch of them be injured, motion is injured allo : 
for . if thoſe paſſing over the ſhoulder to go'down the 


arm _h ent, the arm een uſeleſs where their branches 
3 1 ; extend, 
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| comes paralytie, ond void of eyery degree of & 
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altos: ny if diſe gecuts to wwe nerves in their pore! 
; extend be- 


early ſtages, e ee ha : 
m.% Ins"! 


pat ori pP. by. Pairs: Thdſe prineip ally- 
the ſenſes; fromthe beainy which yields'ten pairs: 
as from the ſpine, which" y ids thirty pair N * 
throughout the lower parts of the body. Tie ſpinal metro 

is properly © prolongation of patt of the bram, aud is of the 
N nature and conſtituent parts? It is probable, "that 1 


- be 


F 
4 CY 
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eren werbe in vert "that 9 cen Petr of the body: 


frotm its termination the fkln, &. &e. to the brain yer the 
whole, if urnited}* would hardly take a cord of one inch in 
— thickfieſs; —— but ſupported by 


10 (1725962 & 


the idea. n N 

There is 4 9 wp occurs, after” a 
er, the ſeat'of ach feeling; is loſt; 48 aftef u min has 
Jn ee pair in his be. 
Many 4 Chelſez penſſioner thus coriceives de feld par {the ebId 
of winter, ot che hardſhips of = march) in his lag, Which per- 
haps he left in America. This may be 4ce6linted for by fup- 
_ - poſing, that the nervs which wid t6 furniſty Thck information. 
is ohly" taken away in part; Tiſhy, "that bal ies oer extre- 
2 is loſt; and that part which is le Feeling a fimilar ſenſa- 
tion, che ſenforium ib influenced by che habit which it had se- 


19s Ty 8, ob . @ TY, | quired, 


a fron ref ch 1 5 5 Hloids errand -- warty wy 

J ig pot pay 10 account, for the continuance. of bb and 
A ins, in; ſome. greaturess., We, they. are, deprived of their 
beadzz the xofidence,of chen fepſorium, and the, origination of 
e 8. 238,48. well. known. that f in eds. Will, run about j in 


ition, and a tortoiſe | has lived and, mo ved mouths ; af- 


95 11 772 had. loſt. — brains, and many days after having loſt its 
sad. I can find no other means of accounting for this but 

5 ſuppoſiog, that the; ganghons | furniſ ied the ueceſſary ſupply af 
vitality, an d chat bis was capable of PEO gation till they 

wete / exllauſted. 320acin, ie ai caution l 5 | 


L 10 all i 
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to, be > it is | 
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the ſſenſes feeling is leaſt liable 


not;a ſenſe, which can act e 196 receive ideas from, 


afar, i its powers are circumſcribed t to a a n TE W compaſs, but, 
| within that compaſs-it is generally juſt, and; tranſmits deter- 
minate and forcible ideas. repolfefton, indeed, may ſome-, 


times deceiye i it; where. we expect to find a thing, we Zed 
to think we feel it, though it be abſent. Many a perſ on next, 
door to a houſe on fire (or ſuppo fed: to be on fire) | has thought. 


n bob CE en e fine mar though]. 
On the contrary, we haye auth entic accounts v which repreſent, 
martyrs as free from the fufferings their enemies intended to 


„ 8 2114 4 


inflict. Pen Alz ane. aoyis qt! {5-0 41 
We have conſidered the hand: mY hi 18 best of 'reſing in, 
the h huma: ſpecies ; ;.1ts. form is admirably adapted to this pur- 
poſe by the nature of its .graſp;, and as it brings ſeveral points 
inte contact with, what i it examines, it has o,many additional 
chances, 
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they are numerous, ſuperficial, or capable of intimate contact, 
ſenſation is conſtant, lively, and powerful. Even acceſs of 
air makes conſiderable impreſſion on them, and muſt be 


prevented. Nerves are capable of injury, alſo of reſtoration. 
They ſpread where arteries and veins take their courſes 


(as in extraneous ſwellings), and are greatly affected by irre- 


gularities, which would be little felt in other parts of the 
frame. 5 

In this laſt remark, I allude 3 to the effect of men- 
tal paſſions on the nerves, which afford many curious, but in- 
ſcrutable phenomena. Joy tightens and braces the nerves, 


1 renders them agile and lively; anger ſtill more, and is even 


ſaid to lighten the body many pounds. Sudden joy has been 
often fatal, perhaps by detaching too much of the neceſſary 
fluid; paroxyſms of rage no leſs. Grief debilitates the nerves, 
relaxes and weakens them; therefore grief is an enemy to life. 
Perhaps, as ſome paſſions draw away too much of the animal 
ſpirits, others may prevent the paſſage of a ſufficient quantity, 


and thereby clog and encumber theſe delicate parts. Extremes 


either way are dangerous. 
"Whoever would have his nerves clear, active, and in proper 


tone, let him command his paſſions, keep his mind cheerful, 


and avoid anxiety and gloom, But, on the other hand, diſſi- 
pation is prejudicial to the, nerves ; flights and vagaries are 
no leſs injurious than melancholy depreſſion. Habitual peace 
of mind, habitual, ſelf-controul, much induſtry, and a little 
vanity {fiat mixtura ſecundum ariem) is an excellent preſcription 
| ar prevention of nervous diſorders. 
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un laſt Uiſcourſe SPIN? to a ſeuſe ee nth was : 

_ confined to a narrow compaſs, and incapable of acting 
at a diſtance; but, within its proper limits, exactneſs and per- 
ſpicuity amply compenſated for the abſence of excurſive 
powers: to-night our attention will regard a ſenſe which exhi- 
bits many qualities reverſe from the former, unlimited in 
excurſive faculty, unconfined i in its range, but ſubje& to illu- 
ſion, and eaſily deceived. Such is the ſenſe of Skkixe, one 
of the moſt wonderful inſtances of divine operation; a ſenſe 
1 not beſtowed on every creature, not laviſhed on any, poſſeſſed 
= in very different degrees by various tribes of animals, and among 
= mankind alone, were we to look no further, offering great va-. 
nation. 
=D If we aſk, in what rank of creatures fight is moſt ies, 
3 WM maoſt determinate and accurate, moſt powerful, and ſubje& to 
| 8 leaſt indiſpoſition ? we muſt refer at once to the tribes of birds; 
= _ and among theſe, it ſhould ſeem, to birds of prey. It is true, 
the lynx among quadrupeds is proverbial for keenneſs of 
teht, and not without reaſon; yet, in extent and accuracy of 
viſion, he muſt yield to many birds. We ſhall inſtance the 
eagle in proof of out poſition. The higheſt elevation to which 


an 5 ſoars, is I believe unknown: but when we porligar 
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i that he :nhabits cone of the higheſt rocks, and wasn "A 
of mountainous pinnacles, that. from theſe he riſes up to 
heights which fatigue the eye to trace him, if he does not 
totally diſappear from obſervation ; we are eaſily induced to 
admit, that a much more extenſive proſpect opens to his view, 
than any quadruped is ever in a ſtation to ſurvey. What a vaſt 
ſweep ! what a wide extended circumference becomes ſubject 
to his inſpection! If, when we aſcend to the top of Snowdon, 
we ſee the adjacent countries lying as in a map, we trace the 
courſes of rivers, the coaſts of an iſland, the dimenſions of a ſea, 
the extreme of a remote kingdom ;—1if, from the top of Etna; 
we behold the glorious ſun riſe in reſplendent majeſty hours 
before he viſits parts beneath us; to how much farther may 
extend the ſight of an eagle, and how many provinces, and king- 

doms, and ſtates, may his view include! 

Birds which do not riſe high, by their facility in mounting 
upon trees, enjoy an enlarged horizon: thoſe of the long-necked 
form have thereby no ſmall advantage, in poſſeſſing the ſeat 
of ſight ſo high above the level of the plain: this appears 
in the oftrich, which, inhabiting deſerts whoſe barrenneſs ad- 
mits no impediment to his view, by means of the elevation of 
his head, enjoys a range of viſion far exceeding that of 58 
creature prone by poſition. | 

Extent of viſion, and accuracy of inſpection, are con feſſedly 
diſtin& qualities; it is therefore natural to inquire if theſe 
birds, or birds in common, diſtinguiſh objects at heights in any 
degree correſpondent to what we have mentioned. We can, 
on this ſubject, , reaſon by analogy, and conclude from 
circumſtances, 
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circumſtances. Humble as a wren not ſoaring a as an eagle, N 
| preſume not to determine for the ſupreme of birds; but this is 
certain, that at a height when he is to us inviſible, an eagle will 
dart down on his prey; - that a hawk, a kite, and other birds of 
prey, when appearing as a mere ſpeck amid the clouds, will, 
with unerring aim, ſeize the warbler on a buſh; that water- 
fowl will diſcover fiſh at conſiderable depths in water, and 
the gannet, or ſolan gooſe (which is ranked among the boobies), 
'« will ſoar to a vaſt height, then darting headlong into the 
ſea, make the water foam, and ſpring up with the violence of 
his deſcent ;” and, though a booby, ſeldom or never miſs his 
prey. But it muſt be owned, either that he diſtinguiſhes little 
or nothing beſide his prey, or his other booby qualities exceed 
the impulſe of fight ; for © one of theſe birds flying over Pen- 
zance, and ſeeing ſome pilchards lying on a fir plank, in a cel- 
lar uſed for curing fiſn, darted itſelf down with ſuch violence, 
that it ſtruck its bill quite through the board (an inch and 
quarter thick), and broke its neck.” By ſuch a trap they are 
often caught at ſea by fiſhermen. But not to birds of prey is 
this gift confined : domeſtic poultry, eſpecially when. engaged 
in the charge of young ones, are equally obſervant. A turkey 
hen, for inſtance; will give the alarm to her brood, and keep 
them in concealment for an hour at a time, when, with all our 
endeavours, we can ſcarce diſcern the bird which occafions her 
terror. 

I think it clear, after theſe relations, that * cannot 
vie with birds in the faculty of fight ; nor indeed ſhall we find, 
en 3 that they have occaſion for it: for, beſide being 


wg confined 


: i CASEY in the 8 of thine 79 e are numerous ot | 
Nacles on a level with them, through which no ſight can 
Pierce ; in a foreſt, the ſhadowing thicket, the deep-glen, and 
embowering branches; in cultivated lands, the bank and the 
| hedge, if no other hindrance. On extenſive wilds, indeed, ani- 
mals have more occaſion for keenneſs of fight; and en 


that of the antelope is very lively. 
We regarded fiſh as having the ſmalleſt ſhare of 8 ; we 


are not equally certain they have. the ſmalleſt ſhare of tight. 
It ſeems indeed probable, that in ſo denſe a medium as water, 
eſpecially when foul or agitated by ſtorms, the rays of light, 
being greatly obſtructed, ſhould conſequently be incapable 
of depicting images remote from the original object. If this 
be true, and if the impulſe of light ſuffer conſiderable diminu- 
tion even at moderate depths (which is likely from circum- 
ſtances noticed in a diving-bell), then the bottom of the ſea, 
where very deep, is cloſely allied to the ſhadow of darkneſs, 
It ſhould ſeem to be, in reality, occupied by creatures to whom 
| abundant light were uſeleſs ; who living on prey which came 
within their reach, rather than ſeeking after it, were obliged 
for their maintenance at leaſt as much to feeling as to ſight. 
Fiſh of the active kinds, though occaſional viſitants be- 
low, may nevertheleſs be attentive to what paſſes above; 3 at 
leaſt we are ſure, that ſharks will come from great depths to 
ſeize unhappy ſwimmers : they are ſometimes ſeen, from as 
deep as our eyes can diſcover them, making right for the ob- 
ject of their purſuit, as if they had long bad him in view, 


Many kinds of fiſh are void of every appearance of organs for 
— N 3 the 
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to poſſeſs but feeble and indiſtin& preparations: for the ſenſe, 
and to enjoy the e inferior and reſtriced 


manner. 
We have hinted at the jeleſeopic ſight of 6000, whereby FI 
diſcern very remote objects; let us now conſider the miergſcapic 
ſight of inſects, whereby their viſual powers are ſtrengthened | 
beyond conception. I imagine that inſects in general (for 
there are exceptions) ſee but a ſmall diſtance, a few feet or 
inches, before them: but within the reſpective diſtances, 
which I may call their range of viſion, I ſuppoſe they ſee 
—_ objects very diſproportionately magnified ; that a hair is to 
them as a tree to us; that their fellows are, in their eſti- 
maaation, tall as grenadiers, often perhaps gigantic; that 
tttheir cells are magnificent palaces, their enjoyments on 
a great ſcale, replete with convenient elegance, in the im- 
BS mediate taſte; and what not? Raillery apart, J incline to 
E think, that the lower we deſcend in ſize and apparent power, 
—_ among the tribes of inſeCts, the greater are ſome of their pro- 
1 perties; and as, by actual diſcoveries, we know the principles 
= of optics to be unlimited, it ſeems not abſurd to ſuppoſe their 
higher degrees beſtowed where intenſity ſeems likely to com- 
penſate for the abſence of generality, If! recollect right, the 
famous LEUENHORcR attempted to uſe the eye of an inſect 
for a microſcope, and found it an amazing magnifier, though 
he could not readily adjuſt it : but this I may ſay, if their 
food bear a proportion to them, as that of larger animals, what h 
muſt be the power of an inſect's eye, who is himſelf the 7birty 
| thouſandth 


( | 18 5 


| dee fart of a an w inch in . that he may chaſe % 8 


8 his atomical maintenance ! 


There is a ſtrange power attendant « on 1 1 if we 


may rely on ſome averred facts, is remarkable in the rattle - 
ſnake, that charms its prey into its mouth. The inhabi- 


tants of Pennſylvania are ſaid to have opportunities of obſerving 
this ſtrange faſcination every day. The ſnake is often ſeen 


baſking at the foot of a tree, where birds and ſquirrels make 


their reſidence. There, coiled upon its tail, its jaws extended, 
and its eyes ſhining like fire, the rattle-ſnake levels its dread- 


ful glare upon one of the little animals above. The bird or 


the ſquirrel, whichever it may be, too plainly perceives the miſ- 
chief meditating againſt i it, and hops from branch to branch, 
with a timorous, plaintive ſound, wiſhing to avoid, yet inca- 


pable of breaking through the faſcination : it continues for 
ſome time, its feeble efforts and complaints, ſtill approach- 


ing lower and lower toward the bottom of the tree, until, at 
laſt, as if overcome by the potency of its fears, it jumps down 


directly into the throat of its frightful deſtroyer. 


This, if true (for it is debated), is wonderful: yet perhaps 


not altogether incredible, when we recollect the power of the 
eye among mankind. Hags and witches were formerly ac- 
cuſed of injuring their neighbours * by evil eyes,” whoſe ne- 
farious ſpells defied the remedies of phyfic. In our days, much 
greater effects of irreſiſtible faſcination accompany the glances 
of eyes bright and ſparkling : not the incantations of Me- 
dea herſelf ever equated in charms an aſſembly of Britiſh 
Ladies. 
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3 Without die to . l gullty, inſtances of 
1 8 of . n by the power of the eye, I ſhall juſt hint, that very 
L . forcible ideas are unqueſtionably received by this organ; A 
© perſon ſtanding very high (on a ladder ſuppoſe) is fafe while 
de looks ſtraight forward, but is in danger of falling if he look 
down. Thoſe unuſed to ſcaffolding, find their head become 
giddy („im as they expreſs it), and their ſenſes fail them, Very 
ſteady fixure of the eye, while a perſon is in progreſſive mo- 
tion (as in a boat) very greatly confuſes the mind for the time, 
and often occaſions ſwooning. I recolle& a melancholy in- 
ſtance of a young lady on her voyage to India, who ſtanding in 
the ſtern-gallery of the ſhip, and very earneſtly watching a 
ſhark which was baſking in the water, by ſome ſuch deliquium 
actually fell from the gallery into the water, and became his 
prey. Aſtoniſhment uſually enters at the eye, and often ſeizes 
© fo ſtrongly, as to ſuperſede the power of motion. In fact, 
whether we regard a creature which alarms us, we look at his 
eye (and'a lion is affirmed to be vanquiſhed by the ſteady 
aſpe& of the human eye), or converſe with a friend who de- 
lights us, we look at his eye, or wiſh to attract the notice of 
another, whether at a little diſtance, or not, we look at his eye. 
In fighting, we watch the eye of our adverſary. In civility 
and courteſy, in affection and eſteem, the eye is the organ of 
our ſtudy. It ſeems. to be a principle acting at a diſtance, as 
well attractively, as repulſively, but whether to the degree at- 
firmed of the rattle-ſnake, I will not determine. In our 
own country, the fox is ſaid to bring down a cock or hen from 
the rooſt, _— by the "ROY glare of his eyes, confuſing by 
4  >£X7. + Ws 
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_ his Hook (for ſo I account for it) the creature on which he fixes 
his fight; and this ſeems to ſupport wy KR of the 
ſnake. | 
Sight is not PODS diſtributed over the frame, as we * 
forved of feeling, but reſtricted to certain organs; yet, becauſe 
reſtricted, is not therefore ſparingly beſtowed. I do not re- 
collect any animal poſſeſſing one eye only; fight, where ne- 
ceſſary in any degree, is more or leſs indiſpenſable ; there- 
fore, to provide againſt its deprivation by accident, benevolent 
wiſdom has contrived, that it ſhould not be totally loſt at a 
ſingle ſtroke : likewiſe, as demonſtrating i its indiſpenſability, it 
is varied in powers, according to the ſituations of creatures, in 
the conſtructions and numbers of the organs engaged, in their 
poſitions, and in their properties. It is true, that certain wa- 
ter inſects have been named monoculi (one- eyed), yet on repeated 
examination, their apparent one eye is found to be compoſed of 
four. The ſeat of ſight is in the head, for reaſons which we 
have formerly hinted, as being more immediately connected 
with the ſenſorium, where the united teſtimony of the ſenſes 
contributes to mutual correction; and, in moſt animals, 
that it might enjoy the advantages ariſing from the elevation 
of that part, and from the powers of extenſion belonging to 
the neck. 
ls fight accurate, or inaccurate ? When compared with the 
determinate judgment of feeling, fi ſight muſt be conſidered as 
liable to frequent deception; it is extremely reaſonable to ſup- 
poſe, that what embraces objects ſo numerous, ſo varied, ſo 


remote from each other, capable of endleſs combinations, and 
| intricacies, 


„ 


Be” . ; 
„ D iS 7 
e D he 

N 1 e oy Vide 3 5 LE "hx. . * * A 

e e 2 9k, 15 8 

N * Nn « — 

>; ug IS g ” 
4 , * 4 


a * "TY 3 4 " p FRI 2 JOEY. v AT 4 
£3 15 ” ha ö * one, eld 7 _ dds. I We * PS IT 1 mm AR ES 136, ws WY ORE. a doe EF 2 Fd = 3 WY 7 _ e 
„ * S R = * RS” S n 3 5 8 9 eee # 1 N S 8 . 2 n e * 8 7 * 7 
FE 5 n TY ET G 18 N FP Pp 9 YN bn S . n IE 8 n N - 5 5 : * 97 Y g ; C | r rg 
\s f 3 \ > 8 * * . 5, ESRC 0 * 3 9 8 N. e * , l e * den * 2 Nen WAL 
= & L « - . „ 2 y ISS © . * 3 4 x ” * xy - * ** ö - n * % o 
py * L e — 3 5 1 r . : by 2 1 — > g n 6 71 2 4 Mw 
AX * * * = . Wa . 5 Xs > * & 3 > + x ot L : * 
5 . 8 ; OS 8 * ; 7 b * : 
2 * * 1 % 8 n LEAR? 4 4 5 i * x 
3 Fu 0 : — 8 * (a by Fo 
1 F ” # . ? 7X 4 \ . 7 x 1 ” 
- * 5 578 
* SLE " y Y * 1 . * , h 
4 c . - * 7 -, i . . 
: : PF N F 1 
: Ls pf 2. » 2 "3 * 
£ 1 #32 > * 
8 7 * 8 1 * » 
7 ,. 3 * 1 
95 8 * 
1 2 7 


intricacies, ſhould „ W What embilocs all it E 


A the ſame time, and tranſmits ideas of each at the ſame inſtant, 
may be pardoned, if it form incorrect opinions on ſome of 


them. That multiplicity ſhould include error, and prevent 


diſcriminating accuracy, is not ſurpriſing, eſpecially when we 
Tecolle& the medium through which this ſenſe 1 is required to 


act the diſtances to which it extends—the fimilarity of ſome 


objects to others, and the arts of ingenuity, whoſe ſtudies 


have been uniformly directed to the ee by deception, of 


this particular ſenſe. 
But there are alſo iuberent inaccuracies belonging to this 


ſenſe, and reſulting from the number and nature of its organs. 
| From the number of our eyes, we may, without heſitation, ad- 


mit that we ſee every object double, 1. e. that each eye tranſ- 


mits to the ſenſorium an idea of the object ſeen. We find 


alſo, that each eye does not ſee preciſely the ſame points of 
view as its fellow ; for, by merely taking advantage of ſome 


| ſteady object near us, and ſurveying firſt with one eye, then 


with the other, what may be called its back ground, we per- 
ceive the apparent place of the object changes, and a conſider- 
able parallax enſues. In fact by the relative ſituation of the 
eyes, we ſee, as it were, partly round what we inſpect. 5 

Beſide this, there is in each eye, a ſpot deſtitute of viſion: 
Curxs EL DEN Klass a hiſtory of a gentleman, who having loſt 
one eye, in paſſing through a hedge, received in that remain- 
ing, a wound from à thorn, in that particular ſpot where it was 


to the fingle eye inviſihle, 1 it would have been viſible to 
the 


1 105 7. 


che . oye, is he had palleiſed 3 it. This circumſtance proves 
the mutual obligations of the eyes to each other. 


Another imperfection of fight is, that objects are 2Qually 1 


ſeen inverted; rays from thoſe above appear below, rays from 
thoſe below appear above, correſpondent to the effects of cer. 
tain kinds of lens glaſſes, or to rays paſſing through a cre- 
vice into a dark chamber: and I think I remember a ſtory 
of an idiot, who drew all his figures p/y-turvy, not having ac- 
eurately corrected this ſenſe by the uſage of others. | 
Nor is ſight capable alone, of determining diſtance, or - judg- 
ing of maguitude ; all rays of light which enter the eye, have 
equal effects in painting there a picture, that picture therefore is 
deceptive, till the judgment is regulated by repeated information 
from other quarters. This is notorious in children, who con- 


ſider all things as within their graſp: and with regard to very 
extenſive diſtances, as theſe of the heavenly bodies, fight is al- 


ways inaccurate in its eſtimation. The rainbow is a deception 
of ſight, whoſe principles we have explained; no ſuch coloured 
arch actually exiſts in the cloud, but is illuſory: nor are leſs il- 
lufory the ſparkling rays which in the dark ſurround a candle, 
a ſtar, or other luminary. Theſe irradiations are accounted 
for, by conſidering the number of rays which paſs through the 
eye-laſhes, and are by them divided into parcels, or reflected 
from the eye-lids, of which only ſome reach the ſeat of viſion : 
any tube prevents them, by preventing the acceſs of ſo many falſe 
rays, or they may be checked by a pin-hole in a card. In fact, 
they only appear at a diſtance ; on cloſe inſpection, we are 


convinced of their non- exiſtence, they are a deception of ſight. 
There 


| Moon light), but is ſtrengthened by their convergence. Add to 


OG 166 9 So | i 0 
Eber are . deceptions of fighe;) which are very. rare, 


1 and highly curious; ſuch is the fairy Morgana of Sicily, in- 
which the fea aſſumes the appearance of fields, mountains, ci- 
ties, and a variety of objects unlike itſelf: we have an ac- 


count of a ſimilar viſion ſeen in Greenland,. —a climate ſuffi- 


ciently different from that of Sicily. Theſe are underſtood to 
be. reflections from the atmoſphere (at that time unuſually 


denſe) of whatever objects are behind the ſpettator, even trees, 


animals, &c. But ſimilar appearances ſometimes ariſe from 


the peculiar ſtate of the atmoſphere ſeen through, and theſe 


ſeem allied to mock ſuns, halos, and other (ſeemingly) celeſtial 
phenomena, which, like the former, are not realities, but vi- 


. flonary illuſions. I have elſewhere ſuggeſted a few other par- 


ticulars wherein fight is liable to deception, as in the courſe of 
a ſhip, when objects around us furniſh fallacious comparative 2 
proportion, lamps at a diſtance, ſeen in obſcurity, and ſome 
others. Theſe we introduced ii in our ſecond ſet of Lectures on 


the Arts of Deſign. 


We come now to the MoDE of ACTION, adopted i in NL. ſenſe 
of ſeeing. To underſtand which with more effect, we muſt 


recollect ſomewhat of our remarks on the nature of Light, by 


whoſe agency this ſenſe is produced. 
We conſidered hght, as being an extremely ſubtle, elaſtic, 


attenuated, but vigorous fluid, whoſe impulſe, though inſen- 


ſible to us, yet produces very remarkable effects. This fluid 
is weakened by divergence of its rays (as in the inſtance of the 


this, 
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28 4 8 the ſelf-evident power of i I and we Ws the brin- GW 
Arles on which the eye is conſtructed. 461.4 BR 
- Contraſt, you know, heightens by its oppoſition every effec; 
blacks upon white is blacker, white upon black is whiter, red | 
upon blue is redder, blue upon red is. bluer, than without ſuch 
oppoſition: — this conſidered, we infer that, to give light its 
full force, it muſt be contraſted by darkneſs. The ſeat of 
fight is therefore placed deep, in a hollow, where darkneſs may 
naturally be expected, thereby rendering a lietle light more ef. 


ficacious than much in open expoſure. 
Light, at that degree of ſtrength which HN us, we 


have no reaſon to think capable of affecting any part, even of 
the tendereſt nerves; it mult therefore be converged, or con- 
denſed, or ſo contrived, that more than a natural proportion of 
rays ſhould unite, in forming the requiſite impreſſion; and this 
is the mode adopted by Infinite Wiſdom, A certain number of 
rays (ſay twenty) would naturally ſtrike againſt the eye, and 
enter it; but, if theſe are, there, by any means, directed to 
fall upon a ſurface equal to only one twentieth part the ſpace 
through which they entered, it is evident their ſtrength is 
twenty times what it would have been, had they continued ag 
they were. I ſay, they affect the part they ſtrike, twenty times 
as ſtrongly as common light. This is ſo notorious in the caſe of 
teleſcopes. (and the eye is a natural teleſcope), that it mene no 
enforcing. 
Let us now examine a . the mechaniſm of a parts 
which produce this effect. We have ſaid the ſeat of fight is 
deep; in fact, the eye is n in a bony . which affords 
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at onck 1 oltey Tees convenience. Is orbit i is ; filled with a 
5 fat, as a ſoft medium for the eye to reſt on, ee 5 
> 5 e but not inflexible, ſocket for its motions - 
In the upper and outer part of the orbit is ſeated the lachrymal 
EB gland, which furniſhes a water to cleanſe. and moiſten the 
ſurface of the eye, which we often. read, by cloſing. the eye - 
* | | lids, though without that deſign. The! eye is orbicular, ' for 
readier motion every way. The firſt membrane of this orb 
covers the white of the eye, and alſo ines the two eye-lids.: El 
by thus returning, it cloſes up all paſſage to the back of the 
eye. As part of the internal contents of the eye is liquid, it is 
ſurrounded by a ſtrong caſe to contain them ſafely; this is in 
one part tranſparent, and there called the cornea, but elſewhere 
the. felerotica. Under the cornea (or horny tranſparency) lies 
= the n, which is an opake membrane, differing in colour in 
1 different perſons: the middle of the iris is perforated, and 
— this perforation is called the pupil; immediately under which 
lle the ciliary proceſſes, in radii, whoſe contraction dilates the 
pupil, whereby it tranſmits more light. The pupil cloſes (to 
eexclude light) by the circular fibres of the iris, its proper 
membrane. Under the ſclerotica is a membrane called ch 
 roides; and under the choroides Iies the retina, which is an ex- 
puanſion of the optic nerve (like net- work in appearance), upon 
Lt + which the rays of light ſtriking, occaſion the ſenſation of ſight. 
In the membranes mentioned, we find no preparation for 
5 convergitig the rays of light, without which we have affert- 
ald its inſufficiency ; theſe. we - diſcover in their contents, 
bo which. are, three humours; ; the * the cryftalline, the i 
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| affiſtant to its motion. The cryſtalline (rather ſolid than li- 


quid) i is in ſhape a depreſſed ſpheroid. The vitreous humour 
lies behind the cryſtalline, and fills the greater part of the 


eye, FA e. from the interior ſurface of the cryſtalline, to the retina. 


Let us now examine the uſe and properties of theſe humours. 

Light, we obſerved, when entering a denſer medium from 
that in which it was moving, was attracted, and drawn out 
of its courſe (as out of air into water or glaſs) : this effect it 
experiences, when ſtriking on the cornea, whoſe refraction 
equals that of water thor to three) : here is a firſt advance 
toward convergence of the rays of light; but this. ratio car- 
ries its focus far Beyond the retina, where only it can be effica- 


cious : therefore, the cryſtalline converges them yet mote, and 


they. are yet more preciſely directed by the vitreous humour, 


till they fall exactly on the retina in their full force, and 


produce perfect fight, There are perſons whoſe ſight is 
imperfect, by reaſon of the rays of light forming a focus be efore 


the retina, as in other perſons behind it. The retina being, as 


we ſaid, an expanſion of the optic nerve, tranſmits its impreſ- 
ſions to that nerve, and by it to the ſenſorium. If, as we 
hinted in our laſt Diſcourſe, every part has its nerve, ſhould we 


not rather ſay the retina is compoſed of thoſe ſmaller nerves, 
which in the optic nerve appear as one bundle, and theſe | 


ſmaller nerves tranſmit each of them its intelligence to the 
ſenſorium, where their effe& is united ? May we hereby 


account for the exiſtence of thoſe ſpeclra, or no of objects 
| ſeen 


8 . 
74 


7: 190 >). : 


T L Gon after we have excluded them, by ſhytting 0 our eyes " an 
5 3 5 * eee remarkably attendant on luminous objects. 5 


This accurate and curious contrivance ever has excited 
wonder and admiration ; in the preſent aſſembly, L have no 
need to expatiate on ſuch becoming ſentiments; wherever are 
good ſenſe and reflection, ſuch ſentiments ariſe naturally, and 
with greater effect than thoſe ſuggeſted by art or declamation. 


| Yet give me leave to remark ſome of the moſt ſtriking g peculiari- 5 


ties attendant on the eye. 1. Sight does not depend on our 
wills; phile our eyes are open, we mult ſee : but, if we are 
at any time.inclined to forego this ſenſe, we have the power, 
by cloſing our eye-lids. It ſhould ſeem by this proviſion, 


which, when about to ſleep, we always make uſe of, that ſight is 


the moſt active of the ſenſes; for the ear remains open, yet we 
ſleep, and ſometimes, feeling not carried to pain, ſcarce awakes 


us: but the eye ſeldom opens without rouſing the whole per- | 


| ſon. 2. The inſtinRive attention of the eye-lid, to cloſe and 


defend the important organs of this ſenſe ; ; this is ſo inſtanta- 
neous, that it is performed: before any commands to that pur- 


poſe arrive from the ſenſorium. Happy for us, that hereby 
thoſe leſſer and ſcarce viſible motes, which almoſt elude our 


ſight, are prevented from doing that miſchief which otherwiſe 


they might. 3. The regular and ready adjuſtment of the pu- 
pil to that degree of light which ſurrounds it : this alſo is in- 
voluntary, and proceeds without our determination; but not 
ſo rapidly as the former principle; for out of PR enter- 
ing ſudden light, or out of light entering ſudden darkneſs, we 


find ourſelves for a little time unfit for ſight in either. 4. The 


happy 
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557 adjuſtment of the interior bars of the eye to the dit. 45 
tances of objects, or to that intenſity which inſpection of them 
requires. 5. The projection of the cornea before the true feeep of 


the eye-ball, whereby an enlarged extent of viſion is gained 
laterally, without injuring the accuracy of that which is direct; 
alſo, its hard, though tranſparent ſubſtance, whereby it is leſs 
| ſenſible of injuries, and more capable of defending the aqueous 
humour. It is obvious alſo, to remark the well fortified ſitua- 
tion of the organs of ſight, their almoſt ſurrounding bony de- 
fences ; nor are leſs remarkable the number of muſcles requiſite 


to the motion of the eye, above, below, around; thoſe to the eye- : 
lids; the conſtruction, ſituation, and uſes of the eye-lathes alſo 


demand acknowledgment : in ſhort, whatever contributes to 
the action or perfection of this ſenſe, is extremely ſagacious in 
contrivance, accurate in effect, and happy in application. 


Such are the general principles of fight : that they ſhould 
be adapted to various ſervices, may be expected, from the wiſ- 


dom which appears in their very exiſtence. For inſtance, the 
pupil 1s round in men, and in animals which are the prey of 
both birds and beaſts, this form permitting viſion every way 


alike ; but in graminivorous beaſts, that are too large to be the. 


prey of birds, it is ob/ong horizontally, which fits them to view a 
large ſpace on the earth; while cats, &c. which climb trees, and 
prey as well on birds as animals that hide in the earth, have 
their pupils oblong perpendicularly, as litten to look upward and 

downward at once. 
In men, the choroides 15 of a ruſty 4 h Abies the 
rays of light, and preventing reflections from it, which might 
2 confuſe 


at 
| 
__- 
=y 
ap 
y 3 
: 
7 
4 
5 5 
bis 
N 


% * 
1 U 
2 4 V9 2 
OS - F 8 ? : F 
8 * "at TI PR . , "Y 
— — — oy -- . —_ 
* 8 — — - » _> * 
> rods k % "SL" Wy * 
— 4. a — at - 
wy l . en Wo > dev 2 = , . "a 1 7. 
2 — , . ett—_— + — . — 8 - 
= by By 97 j 8 7 
* — oe Bd 2 CT = * - 
= DC OG _ W * 3 
+ 


„ 
5 
; 


the ſame of 


1 2 Fo 


brane white, and by its reflections are enabled to ſee with 


little light. Brutes, which feed on graſs, have: this 1 mem 1 


brane of a bright green; and this makes graſs more ſtrongly 


viſible to them. Their fight is diminiſhed in general ac- 


3 


curacy and truth, but augmented in ſtrength, toward. Cer. 


0 tain objects. : 
-Birds have, no doubt, ſimilar variations : 8 are JAE > 


7. K * A 


| with an external membrane, e which covers the 


whole eye: this not only defends the parts, but prevents the ill 


effects of that glare of light to which they are often expoſed 
(as the eagle); and this varies, ſomewhat like the form of the 
pupil, as juſt hinted. Some creatures have a membrane 
above, and another below, which, meeting in the middle of 
the eye, may either quite cloſe it, or leave a crevice for the 


paſſage of light; others have only one membrane at top or at 
bottom; and in ſome it is placed on one fide: the claſs of 
birds, which furniſhes inſtances of ſight wonderfully accurate, 
furniſhes others, which are fo tender-eyed, that open day 
confuſes them. I ſuppoſe that owls, and other nocturnal 
birds prey, are in much the ſame circumſtances (in 
grees) as beaſts of prey: the ſame reflections of rays, 
urs of parts, the ſame repetitions, which enable 


greater ge 


lighW: o be ſufficient by night, are diſtreſſing by day; 


and trau Dn A huddled variety. of images, all indiſtin& and 


perplexing. No wonder then an owl by day-light will fit on 
a tree, ſurrounded by ſmall birds, and ſuffer all manner 


of indignity, without attempting to defend himſelf, un- 
| . 
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* N blinking, a Ke gaping; may. be Adil defences | 
but once come twilight, the caſe is altered, and woe to the 


negligent bird that; remains within reach. Are not owls, &c. 
forced, by this cireumſtanics of viſual diſability, to ſeek re- 
fuge in ſequeſtered darkneſs during day-light? May ſome what 


like this account for thoſe l . can ſee nw only by 


moon-light ? 1011 BAR 58 11391980 CG 01H 

To proceed: the cryſtalline ieee 18 patties a little 
; vattation-1 in form, and actually is varied, when we look at ob- 
jects vory remote, or at others near. It is ſaid alſo, that fiſh 


lower this humour when out of water, and elevate it in Wa- 


ter. (May not birds that ſoar high do ſomewhat of the ſame 7 
This: Humour in them ſeems a perfect ſphere,” by this form 
compenſating' for the nearneſs of its refracting power to that 
of water. Fifh have their pupils larger than land animals, 


to admit all the light poſſible. - 
Me ſhould remark of the optic nerve, that it does not en- 


ter the eye exactly centrally, but nearer the noſe ; which is of 


manifeſt advantage, for had it pierced the eye in the axis, the 


middle point of every object had been inviſible, and where all | 
things conduce to render viſion perfect, there we had not 


enjoyed viſion at all. The nerve to each eye is ſuppoſed to 
tranſmit the images of objects ſeen; it is no fingular caſe for 
diſeaſe to produce double. Light, which is long in cure. The' 


optic nerves of fiſh ariſe from oppoſite ſides of the brain, and 
croſs without. uniting : theſe ereatures being incapable of 


ſeeing the ſame object with both eyes. Probably the eyes are 
Panz Ih MR |} entirely 
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_— er independent of each anos "but a why the nerve croſs | 
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We have der ec hinted: at the vatiation, in CREE f 


a 7 55 organs of ſight among ereatures; from ourſelves, which 
have but two, to inſects, which have thoufands. We know 


little of inſect viſion, beſide what-I have offered, or what ideas 


they have of objects who ſee ſo many, or whetlrer they know 
it to be but one ſeen repeatedly: we are ignorant what effect 


the ſight of objects, by the different aſpects of his two rolling 
eyes, has on the cameleon, who looks at once, forward and 


backward, upward and downward, directing one eye this way, 
the other that way. We are ignorant of much that relates to 


> this ſenſe ; ; but we obſerve, that the eye is conſtantly. ſo 


pie, as to, obſerye food, and to warn of danger. Flat fiſh” 
xpect enemies from above; this way then ſtands their eye: 
inſects are expoſed all. round ; their eyes, therefore, project 


greatly before their head every way. In fact, of ſome their 


heads ſeem almoſt all eyes, that ſome or other of their Welt 
may do its duty. — 
There is little need for : an "CIA on the ſenſe of unt : 


our perpetual uſe of it is its higheſt eulogium: without it, 


What were the celeſtial- tinted atmoſphere which ſurrounds 
us, what the yerdant carpet which is our natural reſidence, : 
what the bright beams of morning, or the glowing tints of 
evening; what: the yet brighter beanis, and. more glowing 


| tiats, where. nature's utmoſt art perfects the principles of colours; 
| by contraſt, e union, of ard wa depth, of indetermina- 
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con with preciſion; by choic of pleaſing tins eee 
by variety, and purity bin vain, without ſight, were BEAUTY 1 
of form or colour; vain were the charms we moſt admire; and A 
were theſe vain, what could ſeem grateful? or what com- 


penſate for enjoyments loſt, in loſing the ſenſe of ſight ? 
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E conſidered, in a EY Diſcourſe, the advantages of 
Voices, as highly important and beneficial ; by this 


we expreſs the ſentiments of our minds, the ſenſations of 
our perſons, joy or ſorrow, exultation or grief—the tender 


accents of love and friendſhip, of ſympathy and compaſſion.— 
the fierce howls of rage, of diſappointment, of deſpair, are diſ- 
tinguiſhed by their influence on the voice ; but of what uſe 


were voice without an auditor ? 
HEARING 1s among our moſt valuable WITS is indeed 


leſs extenſive in its range than fight, yet frequently ſurmounts 
obſtacles which hinder the exerciſe of that ſenſe ; and well 


for us it has this power, as hereby we receive important infor- 
mations, which might otherwiſe eſcape us. 
Sound 1s the immediate object of hearing, and by i its diver- 


gence extends in every direction, viſiting a thouſand with the 
ſame eaſe as one, and freely communicating tidings, where- 


over attention e an auditory. Sound travels rapidly, and 
in a few ſe onds of time relates what paſſes at a very conſide- 
rable diſtanes hence a fingle bell alarms a multitude; and 


hence 
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Sigh is the moſt extenſive' ſenſe; ; [rg is "the: next: we 


ſee even to diſtant worlds, but we hear nothing of what paſſes 
there; for we can direct ſight otherways, x we can avoid regard- 
ing thoſe or other objects; nay, we can totally preclude all 
objects, and forbid their making the leaſt impreſſion on us; 


but we cannot partially forbid heating; had we then been | 
Forced to hear what 1s totally unconneQted with 1 us, and alien 


from us, it would have been perplexity to no purpoſe. On the 


fame principle, extenſion of this ſenſe beyond the limits we 


find aſſigned it, would produce inceſſant confuſion. What a 
ſtrange medley of heterogeneous principles would moleſt us, 
what impertinent intrufions would diſtract us from our imme- 
diate concerns, were our hearing too ſharp, too extenſive, or 
too powerful ! The communicative whiſper would then be 
impracticable, the very relation of a ſecret would. deſtroy its 
ſecrecy. It might reſemble Sir Joan MANDEVILLE” s account 
of frozen words, in his voyage to the North Pole ; theſe, when 


thawed by a change of weather, diſcovered all the ſentiments 


uttered in the veſſel during the froſt, and were a ſive? compo- 


fition-of vows, oaths, and execrations, repinings, wiſhes, and 


diſcontents—for few were the expreſſions of kindneſs, reſpect, 

or devotion. . | | 
Sounds are more or leſs intenſe ; in proportion is their inten- 
fity they more forcibly agitate the ſurrounding atmoſphere; 
a forcible agitation extends its effects further than a bare feeble 
motion of the atmoſphere ; and thus we account for the diſ- 
tance 
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is nearly ſpent, it ſhould furniſh a very weak ſound, is natural; 


that when we are nearer to the origin of the ſound; where it 
has trayelled little, and 1. impulſe is vigorous, it ſhould be 
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"ſtropger, i is alſo natur : thus we account for the firengdh « of 


"found. There is alſo a heightening and deepening of ſound, as in 
the ſcale of muſic, where Gamut is; the ſtandard note: this is 


| explained, by. conlidering. the. relative, vibrations of the higher 


and lower ſounds. The quickeſt vibrations (of a ſtring for i in- 


ſtance) are tlie higheſt or forille ef tones; the flow vibrations are 


deepeſt or g grave. In ſtringed inſtruments, the lengths, mag- 
Ne arid tenſion of the ſtrings, influence. their ſounds. 

Fo produce diſtinet ſound, , requires thirty vibrations in a ſe- 
080 of tine; leſs will fot become audible, : more becomes Colly 


fFaſed; extreme rapidity (as a 'thouſand vibrations i in a ſecond) 


forms a mere whiz, or confuſion. 5 All ſound, ſhould ſeem to | 
originate from vibration. | If a perſon paſs briſkly. his wetted 
finger round the brim of a Sinking glaſs, by its preflure he 
will cauſe tremors or vibrations i in the glaſs, which, in .Conſe- 
quence, will ſound,” and continue founding, W bile the motion 
of his finger continues; this may be ay to ſuch rapidity 
as to break the glaſs. The ſame principles account for the 


© tones of wind inſtruments, which ſound by tlie vibrations of a 


colugin of air, contained within them, and actuated by the 


voice or breath. As in ſtrings, the ſhorteſt ate the high notes, 
ſo in a flute, the ſhorteſt holes emit the pigheſt ſounds, Whe- 


ther found really originates from the trig, or from the re- action 
of; the air Aided by the vibration of the ſtring, has been 
doubted: 
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doubted : probably from the latter; hence the Fe of a can- 


non is ſo vehement, becauſe, the vacuum occaſioned by its 


firing, being nearly perfect, the ſurrounding air ruſhing with 
great violence, to ſupply this vacuum is proportionately agi- 
tated. Somewhat like this, in miniature, occurs on re- admiſ- 
ſion of air to the exhauſted receiver of an air- pump. 

Do all creatures poſſeſs the ſenſe· of hearing? Certainly not: 
yet in proportion to their numerous varieties, we may conſider 
it as a ſenſe rarely with-held. T hoſe void of fight, are often 
void of hearing alſo, which ſeems of little value, where the moſt 
extenſive ſenſe would be either uſeleſs or injurious. 

It has been debated whether fiſh hear : : but with regard to 
the major part of the active kinds, at leaſt, it is conſonant to 
_ reaſon to ſuppoſe they do, as well becauſe we find organs ſeem- 
ingly adapted to the ſenſe, as becauſe violent ſounds affright, 
and perhaps ſhock them. If I miſtake not, lobſters are ſaid 
to caſt their claws at the noiſe of thunder, as alſo at the re- 
port of a great gun, which we know reſembles thunder; and 
a ſalute is ſaid to be a frequent threat by men of war to lob- 
ſter boats, when purchaſing thoſe fiſn, to inſure good ones. 
I think alſo, that few fiſh, if any, appear on the ſurface of 
the waves during a thunder-ſtorm ; and beſide what has been 
ſaid of the firing a muſquet frightening a ſhoal of herrings, 
it is certain that a ſtone, &c. thrown into a rivulet, out of 
| ſight of fiſh, will yet diſturb and diſperſe them. But we are 
to remember in what ſound conſiſts; that it is a pulſation of 
the ſurrounding medium, affecting our nerves with ſenſa- 
tions which, tranſmitted to the ſenſorium, we call ſound ; ſuch 
e Parr I. 5 LI | pulſations 
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pulſations in water, proportionate to the denſity of that m e- 


dium, and to other circumſtances, probably affect fiſh, as 


aerial pulſations do ourſelves. Water is known to tranſmit 


ſound, ſince noiſe made at a conſiderable depth, | has been 


heard in air by thoſe who attended to it ; as has 5 experi- 8 


* 


mented by divers ſtriking ſtones together under water. 
As to beaſts, we regard them as poſſeſſing this ſenſe in dif- 
ferent degrees; in ſome it is extremely acute, and impreſſive, and 


in fact is a ſubſtitute for thoſe exquiſite powers of other ſenſes, 


by which other creatures trace their prey. This we have hinted 
in the lion; ; we may ſay, in general, wherever is voice, is alſo 
hearing; birds of ſong, therefore, are conſidered as poſſeſſing 
this ſenſe in.great perfection, i. e. great accuracy of judgment 
in determining upon tone. There is another kind of perfec- 
tion, that relating to diſtance, which, probably, appertains to 
birds of prey; and in this, I think it likely, they are unri- 
valled. It ſeems ſcarce probable, that the lion himſelf can 
hear ſo far as theſe kinds of birds. | | 
But, though we ſaid ſong birds are extremely accurate in de- 
termining between tones very little higher, or lower, than each 
other (as we gather from their modulation of tones with 


great nicety), yet, probably, the human ear is the moſt exact 


judge in this matter. Muſicians will diſtinguiſh between 
tones, which to unpractiſed ears are alike, and blind perſons 


| (eſpecially) often aſcertain by their preciſe judgment of ſounds, 


many things, perſons, or places, which to thoſe leſs attentive 


require inſpeRion. As inſtances of fallacious Judgment in birds, 
Parrots, which are notorious for loquacity, will often talk 
: : N to 
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to themſelves, ab miſtaking their own voices far thoſe af 
perſons to whom they have been accuſtomed, will hold down 


the head, hold out a elaw, dance, and do many other things, 


as directed by their own bidding, 
This reminds us of the utility ariſing from the providential 
differences of voice, not only among mankind, ,but among 


animals alſo, whereby parents diſtinguiſh their young from 


among many, and the young diſtinguiſh their parents. What 
: ſlight, yet determinate, variations among ourſelves contribute to 
this, are probably at leaſt as effectual among animals, No two 


ſheep baa, nor two cows loro, exactly alike ; nor do hens cackle, | 


or ducks quaack preciſely ſimilar, 
The ſeat of hearing is fixed near the ſenſorium, for the 


fame reaſons as ſight is, and, like fight, has more than one 
organ, as well for preciſion, and accuracy of information, as for 


ſecurity againſt its deprivation at a ſingle ſtroke. Many pore 


ſons are deaf with one EA Ry but hear with the other. 
The principles adopted In conſtructing the ear, are not to- 


tally different from thoſe adopted in the eye; in both, the 


ſeat of the ſenſe is deep, and in both the active principle is 
converged to a focus; but they differ, in that the rays of light 


are converged direftly (becauſe light paſſes 1 in ſtraight lines); 
whereas the rays of ſound are conveyed by (and after) repeated 


reverberations, becauſe aerial undulations extend all around, and 


act in every direction. The general conſtruction of the ear, 
therefore, is externally broad, extenſive, and capacious, that 
it may collect as much ſound as poſſible; but narrowing by 


degrees, that it may condenſe the ond it has n not 


1 too 


ly £5 

A mY * 
„ 
- of av” 


7 202 WY” 


too falltenty, that wonls ſhock us, nor too ſlowly, tha were 


to admit the poſſibility of its being often too late, to excite 15. 


mind toward ſubjects requeſting aſſiſtance. 
. Tracing the progreſs of ſounds from the extern] parts of 
the ear, to where they principally raiſe ſenſations, we find a 
paſſage of unequal dimenſions, leading iuternally toward the 
brain; this paſſage i is lined by a glandular membrane, which 
furniſhes what i is called the cerumen or ear-wax, whoſe uſe is to 
prevent the paſſage of inſects, &c. into the ear, and to keep the 


external air from injuring it; for as we cannot cloſe our ears, 
and have no means of excluding offenſive animalcula (as the 


eye - lids do from the eye), this bitter ſubſtance anſwers the Pur- 


poſe, and that at all times. 

Proceeding in the auditory paſſage, we find the membrana n- 
pani, or drum of the ear, which is a fine membranous expan- 
ſion, extended on a bony ridge, almoſt circular; this mem- 
brane does not entirely cloſe the paſſage, but has on one fide a 


ſmall aperture covered with a valve. Though highly bene- 


ficial to the ſenſe, this membrane is not the ſeat of hearing, 
Behind it is a cavity, containing three very ſmall bones, deno- 


minated from their reſemblances, as the hammer (malleus), 


which is extended into the middle of the tympanum, and is 
at its other end articulated to a bone called the anvil (incus), 
which is alſo articulated, by the intervention of an exceeding 
{mall one called orbicu/are, to a fourth bone, called the ſtirrup 
( tapes); theſe are uſually regarded as the fine gud non of hear- 
ing. They tighten, or relax, the membrana tympani with- 


out our knowſedge, much on the fame principle as the pupil 
of 


e 
fas 4 2 * * 
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of the eye is enlarged, or narrowed, and much to the ſame 


purpoſe; ; by extending the tympanum, increafing the effect of 
a little ſound, by relaxing the tympanum, deadening the force 
of ſound when too powerful. From the cavity behind the 
tympanum, is a paſſage to the mouth, through which founds 
are, under certain circumſtances, tranſmitted- to the auditory 

paſſage, without the interpoſition of the tympanum. This 
cavity alſo contains a portion of air. To the ſtapes or ſtirrup, 
belongs a muſcle, whoſe duty is to pull the ſtapes off from 


a ſmall hole, which it otherwiſe covers; this hole, and ano- 
| ther near it, leads into a cavity called the wve/#1bule, which 


leads into other cavities. called the /abyrinth ; compriſing 
the cochlea, which (like a ſnail's ſhell) forms two turns and a 


half ſpirally, and is divided into two parts by a ſpiral /amna, 


or thin diviſion, A very delicate membrane lines the cavity 
of the labyrinth, and is an expanſion of the auditory nerve (as 


| the retina is of the optic nerve), and the primary part of the 
organ of hearing. There are other openings, and other cavities 
viſited by nerves, which tranſmit the ſenſations they receive 
from ſounds to the brain. 


What a ſurpriſing ſtructure babe we been deſeribing! 


What care, not only that weak ſounds ſhould have their 
effects, but (eſpecially) that ſtrong ſounds ſhould not be 
injurious ! and this is moſtly to be apprehended, as, by their 
violence, they might burſt the tympanum. To guard againſt 


this, bombardiers or others, when firing very large cannon, 


Zn fill the external ear with ſomewhat ſoft to cloſe it; but if 
this ſubſtance ſhould by any means enter the paſſage, it is 


very 
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very * | Obſerve the ill e in ON inclofing 


a ſmall quantity of air, free from acceſs of external air, 


conſequently unaffected by atmoſpheric variations, for be- 
- ing the medium of ſound, air could not be diſpenſed with 
even here. Obſerve, that one hole is cloſed by the ſtapes, 


another is open, which is a contrivance happily adapted to 
the tranſmiſſion of more or leſs ſound, ii as excited 


by attention. 33823 | 
The EP i of the beben tympani, is in men 1 and 
brutes, almoſt ' horizontal ; but inclined toward the external 


paſſage, this being the beſt ſituation to receive ſounds, great 


part of which often is reverberated from the earth. In 
men and brutes, it is concave outward, but in birds convex out- 
ward, ſo as to make its upper fide nearly perpendicular to 
the horizon : which ſeems adapted to the reception of ſound 
when high i in the air, where little, if any, is reverberated. |, 

Hearing, like ſight, gives us notice of remote objects, and 
is ſubje& to ſimilar errors. We have by it no diſtin in- 
telligence of the diſtance from whence a ſound is heard; a 
great noiſe far off, and a ſmall one near, produce the ſame 
ſenſation; and, unleſs informed by ſome other ſenſe, we 


cannot diſtinctly tell whether the ſound be great or ſmall, nor 


till we have learned by experience, that the particular ſound 
we hear, is of a peculiar kind, can we judge of its diſtance. 

It often happens, that perſons hear differently with one 
ear from the other; theſe have what is called, by muſicians, 


a bad ear. Mr. Buffon, after many trials, always found that 


their defect in judging of ſounds, proceeded from the ine- 
quality 


quality of the ears; receiving by both, at the ſame time, - 
unequal ſenſations, they form an unjuſt idea ; as they hear 


falſe, they alſo, without knowing it, ſing falſe. Theſe 


perſons alſo frequently deceive / themſelves with regard to 
the ſide from whence a found comes, genefally ſuppoſing it 


to come on the part of the beſt ear. 


Hearing is a much more neceſſary ſenſe to man than to 2 
mals. With theſe it is only a warning againſt danger, or an 


encouragement to mutual aſſiſtance. In man, it is the ſource 
of moſt of his pleaſures; without which, the reſt of his ſenſes 
would be of little benefit. A man born deaf, muſt neceflarily 


be OO ſphere of 8 be bounded by 
ſenſual objects. 


As it would be unpardonable, in a a diſcourſe on . to 
omit the pleaſure this ſenſe receives from muſic, I ſhall in- 
troduce a few hints relative to that ſcience, 


Sounds become pleaſing, not by one continued tone, bow loud 
or ſwelling ſoever, but by their ſucceſſion in agreeable proportion, 


Muſicians have contented themſelves with ſeven different 


notes of ſound, which ſufficiently anſwer all the purpoſes of 


pleaſure, The differences of ſmaller proportion are ſo i imper- 
ceptible, that the ear is rather fatigued than pleaſed in mak- 
ing the diſtinction. However, they have admitted half tones; 
but where muſic is in its infaney, theſe are rejected. The 
Chineſe have neither flats nor ſharps in their muſic; but the 
intervals between their notes are in the ſame proportion with 
ours, as are thoſe of moſt, if not all barbarous nations. 


T he ancients relate à thouſand ſtrange inſtances of the ef- 
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fects of muſic. . The ſtory of Arion' J ; harp, that gathered dol- 
phins to the ſhip ſide, is well known; and, what is remark- 
able, Schotteus aſſures us, that he ſaw a Gimilar | inſtance wer 
fiſhes being allured by muſic. AT 14k 
However this be, we have many odd accounts of the 0 
of muſic ; and it muſt be admitted that, on particular occaſions, 
muſical ſounds may have very powerful effects. Horſes and 
cows in a field will liſten to muſic. Dogs are well known to 
be very ſenſible of different tones in muſic ; and ſometimes 
ſuſtain very ridiculous parts in a concert, where their aſſiſtance 
1s neither. expected nor deſiret. | 
"If as we related, the impreflions received by ſight are ex- 
tremely powerful, and ſometimes even fatal, I ſee no reaſon to re · 
ject accounts which aſſert an equal power in the ſenſe of hear- 
ing; that by this, the ſpirits may be raiſed or depreſſed, may be 
hurried or ſoothed, and correſpondent ideas not merely tranſ- 
mitted, but impreſſed on the mind, ſeems very. ſuppoſable, and 
indeed is a well-known fa& ; that where its powers are aug- 
mented by other circumſtances, it may riſe even to rage and 
phrenſy, may alſo be granted; nevertheleſs, we muſt ſtop 
ſhort of granting all that has been ſaid in its favour by enthu- 
ſiaſts, ſince no modern muſician would venture to encounter 
a wolf, armed only with his fiddle, nor will harmonious ſounds 
ſooth the anguiſh of a broken limb, or contribute to ſetting | 
of the bone. 
Io know the value of en we ſhould woaſidler 1 its ſer- 
vices in the dark, when we are naturally moſt attentive ; thus 


eixcumſtanced, hearing ſeems to be a warning ſenſe, which, 


8 E 1 F . » 
3 1 - 
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by giving notice of danger, tent preparation for avoiding = 
it; and, perhaps on this account, ſounds heard at night, are 


more ſtrongly impreſſive, than when day- light admits completer 


knowledge of our fituation, and that of things aroynd us. 
But more eſpecially to know the value of hearing, we 


5 ſhould reflect, that, without it, how uſeleſs were every en- 
deavour to communicate ſentiments and ideas by diſcourſe, 


_ utterly illuſive the pleaſures of ſociety, rx, 

2 « The feaſt of reaſon, and the flow of ſoul,” | 

the very tenderneſſes of our nature, if conſi igned to fileneq : . 
without hearing, vain were every attempt to improve the mind 
(ſhould we defire improvement) by ſcience or learning; and 
vain the attention of the ref] Pectable aſſembly I have the 
n to addreſs. 
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Lars and Gumrumers, 


ATURE; is ide ah. ls of i its 2 * g 

4 Y hbeneficence; ſome of them we enjoy, if not complete» 

1y, yet in very conſiderable and advantageous degrees; and 
others are either weakened in their properties and effects, or 

our powers of perception are vitiated, ſo that FT little affect 

us. Man: was originally deſtined to inhabit a garden, fra- 

grant as well as yerdant, and highly delightful to that ſenſe 
whaſe office was to judge of adours. But in the preſent 
ſtate of things, delight is not a conſtant attendant on odours, 

for ſome are extremely offenſive ; nor only have they loſt their 

property of giving pleaſure, but with their fragrance their 

1 innocence; and now, not a few are deleterious and fatal. 

* va I am unwilling to allow that, even in thoſe faculties which 
= belong to the animal part of our compoſition, man 1s natu- 

rally inferior to his fellow creatures ; I rather imagine that 

even in theſe, he was once their ſuperior: and as we have 

found reaſon to conclude that he till is, in the exerciſe of his 

touch and his heating, ſo perhaps he was in that whoeein 

$8 naw ſeems moſt remarkably below W 
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Swelling 1 to 1 at leaſt as many 43 as thoſe: of 
the other ſenſes ; and, like them, it requires repeated exerciſe 
and conſtant application to perfect it. This may account for 


its weakneſs in the generality of perſons in civilized ſociety; 


its primary 2 ſeems to have been that of a kind of 


purveyor to taſting; to judge of what was proper for food, 
and to determine on the qualities of whateyer might offer 
appearances of edibility; in civilized ſociety therefore, where 
was no need of ſuch determination, but food was ready ſele&- 
ed, and only what was nutritive and wholeſome preſented, 
the ſenſe of ſmelling had no occaſion of diſcriminating, and 
its judgment being ſuperſeded became gradually weakened, 
and at length nugatory. 

Taſting, in ſimplicity, ſcems to have dogs attended by ſmel- 
ling in perfection; whereas taſting in variety, ſeems to have 
injured ſmelling by depraving its accuracy. The high ſmells of 
ſpiceries, and animal food, have by their piquancy deſtroyed 
the ſenſations ariſing from ſimpler nutriment; and in fact, 
among nations who decline the uſe of animal food, this ſenſe 
is aſſerted as poſſeſſing powers unknown to us. 


The Bramins of India poſſeſs it equal to moſt animals; and 


can ſmell water, which to us ſeemk quite inodorous: we 


are told alſo, that the negroes of the windward iſlands in the 


Weſt-Indies, can diſtinguiſh by the ſmell between the foot- 


ſteps of an European and a negro; 3 and the North-American 


Indians will (like blood-hounds) trace by their footſteps, 


the Paths 3 their mics This, if true, ſeems ſut- 
 prifing, 


J 0 
1 . 4 * R n . is 7 
N „ * ” 6 ” 2 3 4 : £5 N Ms). 2 n 1 : 
: — 
— 3 — 2 —— — — aq — 0 
2 r our ar yy "— 28 5 — 9 


2 
_ 5 
— 5 = <4 "oy — 
. 5 n | q 22 > * 5 N . . 4 8 3 
8 PW, x 2 . 8 4 LOSES ** 75 — r i; 4 7 a 1 wy = wr — * = * — - —— & 

: 2 * e 4 > 2 : . * 2 — r . * 4 5 p : 4 * - 

r r 2 rr * «oo tn: eee 
_ — = l \ = — — OY 5 — al 
oo 1 * — oy LD s 5 5 = . = 6. Hs oy * n 
f = _ \ 


1 
= 


ns. + 


wu Os. i 
— . 3 
2 
r 
— g — Bice e 
2 r 2 a 
TILT? n n 
A » 2 9 ER —_ 
— * 0 ">< 
pa my *% 2 — 8 ** * 
a, 


* — 
8 - n 


Du . 


r fines as Gs of a particu" tribe among chem can 
hardly be ſuppoſed extremely different from that of any other 
in the ſame climate, and of nearly the ſame manners, and 


modes of living. Among the Arabs there have been pe 
of ſo acute a ſmell, that when bewildered on the immeaſurable 


ſandy deſarts of their country, they have been directed in 
their journey, by taking up a quantity of ſand, and ſmel- 
ling to it, thereby diſcovering whether camels paſſed that 
way ; and though the ſame ſand to other perſons might be per- 
fectly ſcentleſs, yet by this, they have aſcertained the cof- | 


tomary path. 


Here, if we enquire, whether thels b equally abſtain 


from animal food ? it is anſwered, Not altogether ; 1 but, beſide 
that their fare is ſimpler than ours, it is alſo leſs various, and 
leſs diſguiſed by its accompaniments. To me there ſeems alſo 
another circumſtance, not to be forgotten, in this enquiry... * 
is moſt natural to ſuppoſe perſons who are much in the air 
(here ſmells abound, and which is their medium) ſhould 
determine more nicely of its ſtate,” and, as it were, its mgre= 
dients, than thoſe who are conſtantly i in their apartments, or 
at leaſt in their towns (which i is the caſe of multitudes in. eivil 
ſociety) ;, for in a. dwelling, or in a town, whatever care can 
poſſibly be taken, in reſpect of cleanlineſs, or of ſalubrity, 
many ſmells of a powerful nature will exiſt; thoſe removed will 
be progreſſively replaced by others ariſing, and a ſimilarity inju- 
T ious to this ſenſe will reſylt, This may eſcape their obſerva- 
nian, as Londoners do not "OO theſa) r ſmell of their 
* . clathes, 
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; clothes, Sc. which, on opening a town box i in 7 country, is 


Ga ſta fly: noticed by the « country people. The Bramins, the 
N. egroes DE „the Indians, the Arabs, have no manufactories, nor 


great Wen nor aſſemblage of ſmells, but being conſtantly i in 
the ait receive its influences without reſtraint. 


It appears from what I have ſaid, that this ſenſe is not fo 
important to life as that its abſence ſhould be felt with 


extraordinary ſeverity, or that vitality ſhould be impeded in 
its | Indiſpenſable funGions, or the debility of our ſmell. 


„ Sis a 


withour- material! inconvenience; but this could auly be in a 
Nate of mutual aſſiſtance ariſing from ſociety. Civilization, 


while it improves ſome, debaſes others of our faculties; by 


ſubſtituting other pleaſures, other enjoyments, other ideas, 
than thoſe of ſavage life, by becoming more refined, and more 


mental, we relinquiſh ſenſual pleaſures (whoſe activity, how- 


ever extenſive, is. limited), for thoſe ariſing from cultiva- 
tion of our intellectual faculties, whoſe ranges and whoſe ac- 


quiſitions, extend beyond the narrow bounds of time and 
ſpace. 


| falſe intelligence: many things whoſe odour is far from invit- 
ing, eſpecially on firſt acquaintance with them, neverthe- 
leſs are both pleaſant to the palate, and wholeſome as nutri- 
ment. On the other hand, many ſmells extremely agreeable 


are highly noxious: we have formerly hinted at ſame of theſe ; 


Parr. = and 


* 


It muſt be owned, that, 41 we now truſt to the fa of 
ſmelling as our caterer, we ſhould often be incommoded by 
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tury or two back 1 (and © PAN uſed, in. later 000. 9 1 


fragrant, though deadly : the Queen of N: avarre was poiſoned 
by a ſcented powder for her hair; and a Ducheſs. of Conde by 
A plate of perfumed ſweetmeats, preſented to her while view: 
pg a maguificent. fi firework. 

- Smelling. differs. in its pleaſures, IE ARE with, 8 


among different nations, and in different perſons : : ſome: are 
enraptured. with a roſe, others diſlike it; few I believe enjoy 


the fragrance of a half-extinguiſhed candle. fnuff, yet a per- 
fon] heard of was delighted with it. The very mention of aſſa- 


2 Kaen is to * but n nations Ariete it. — 


| it ont with them. Moſt perfpines VET OG ok — 5 preva- 
lence to faſhion, are. inſtances of this; and it often happens, 
after their faſhionable days are over, much wonder is excited 
that they ſhould ever have been thought elegant. This is de- 


cidedly the caſe with animal perfumes (ſuch as muſk and ſome 
others); but vegetable fragrance being according to the order 


5 of. nature, is liable to much leſs variation ; that has an invari- 


able relation to us, is a pleaſure conſtant, and often intimate. 


Small quantities of perfumes are agreeable, when great 


The ſcent is inſuf · 


Yeni, i 


quantities. of the fame kinds are 


| ferable of a large ſtore of bert. ; ey * a Wer 
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two of ſincked tobacco may be, anti A room full, * long 
continued, is very ſickening to thoſe who are not ſmokers. 
When ſitting down to table, the ſmell of food is, generally, 
agreeable; but after having dined, what is leſs tolerable than 
that of a tavern? This reminds us, that ſmelling quickens 
the action of the ſtomach, as well as influences the defire of 
taſting; and ſeems a deciſive proof, that the ſenſe has a deter- 
minate and real relation to the means of ſupporting life, 

Selling has alſo powerful influence on health: I remem- 
ber reading of a phyſician, who, by way of medicine, daily 
walked a time in the warehouſes of the India Company at Am- 
ſterdam, that he might inhale the fragrance of the ſpices, &c: 
there depoſited, unpacked, ſorted, -&c; and many diſorders of 
the head, it is well known, are lad by the ſmelling bottle, 
But a yet more powerful medicine is ſaid to be, the ſmell of 


the earth itſelf: T have heard it conſidered as ſovereign for 
conſumptions, and to this opinion agrees the practice of many 
a good mother in the country, who makes her child walk in 
newly turned- up furrows; this contributes to the health of 
thoſe who drive the plough. As, on the contrary, I have no 
doubt in affirming, that many of our manufacturers are poi- 
ſoned by the ſmells of the employments they follow; as where 
acids are uſed (as in dying and painting linens, &c.), or metals 
of various kinds, as houſe-painters colours; not to mention 
chymical preparations, mixtures, and fermentations. 

It ĩs difficult to ſay, how far perſons are influenced by their 


ſmell in what are termed natural antipathies; whether the 


al occaſioned b a cat, or other animal (though 
ſtrange _ : y , pt. 
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| een), da originate fron this ſenſe; or "ks thoſe x 
who diſlike cheeſe are offended by its ſcent.” Of this laſt a- 
tile we have a remarkable inſtance in the celebrated: Baron 

HALLER, who, though devoted to knowledge, yet ſuffered 
cheſts of books to ſtand unviſited, in a diſtant part of his houſe, 
becauſe they had contained German cheeſes. A perſon free 
from this diſlike, would ſuppoſe the ſubjects of the books little 
incitive to curioſity,” or, this diſaffection added with 4. power ut. 

tay inconceivable to thaſe free from it. d 
A ſlight indiſpoſition (as a cold) ſuſpends the * of 
ee and ſometimes changes the effects of odours ; ſo that 
what was before pleaſing now is diſpleaſing, and vice verſa. | 
But if we would: with to fee ſmelling in its higheſt exer- 
ciſe, we muſt advert to animals whom it directs in purſuit 7 
of prey. As: moſt familiar to us, we. may inſtance the cat, 
who diſcovers the haunts of mice by their ſcent; and indeed 
the ſcent left by theſe little animals, where they frequent, is 
very diſcernible to ourſelves. We cannot ſay the ſame of the 
track a fox or a hare has taken in the open fields; we cannot 
perceive any ſcent, if we examine it directly as they have paſ- 
ſed; no wonder then if it eſcape us after an interval of 
time. But we know there are dogs which will trace the ſcent 
when it is not freſh, will wind, and double, in every track 
taken by the animal chaſed, and when theſe tracks croſs each 
other, aud are extremely involved, will unravel the whole, 
and purſue the preciſe path their chace. has taken: nor will 
they be diverted by the track of another animal of the ſime 
kind, but follow that very individual on which they opened; 
44 Þ only 


T7 


— 


only their ſcent; is embarr; d K* their. chace has croſſed. 2 
running: ſtream. I. ſhould ſuppaſe.alio, a. briſk. current of air 


muſt greatly enfeeble their perception; and of. this, if 1 re- 
collect right, beaſts: of chace. are. well. aware, The dog in 


his wild ſtate:is very, ſagacigus of ſcents. and will diſcern car- 
rion (on which he often feeds) at a. great. diſtance; but, for 


this, commend me to the vultures, birds appointed purpoſely | 


by, nature, as it- were, with. this delign; the tainted breeze 
reaches them from far, and diſtant Iroops afle ble to partici- 
pate the regale it promiſes. 


> 6 * # 


Vet further, may not ſmelling inform certain kinds of birds 
of paſſage, that at a.great diſtance is plenty of the food they 


love? When the wind has long blown 1 in tlie ſame direction, 
may it not impart ſome of the fragrance. it derives from 


paſſing over aromatics of various kinds? That-it muſt have loſt 


much is granted, but that it retains ſome ſeems more than 


probable, , if we. recollect, that it occalionally brings with it 


the. temperature, of diſtant climates. At London we have had 
in February the very air and i its mildneſs from Liſbon, as ak 
other times the ſeverity of cold from Iceland allo, it is com- 


mon for ſhips to perceive the fragrance: of the ſpice-iſlands 


long before they are viſible, and often, if the wind conttibnee 4 


its affiſtance, when they are not within twoor:three days ſail. 


If then a ſhip's company, when ſurrounded by ſmells . of their 
own, and heedleſs of thoſe from other quarters, can diſcernn 
theſe juſt mentioned, what ſhould hinder the ſameefragrance 
affecting more Arongly at- this diſtance: (conſequent h in a leſs 
degree. at- a: remoter diſtance), D 
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I ſhould remark, chat heat in | 
PE Howers, ſuch as with us are ag 


un Wee Weir al 
le, beneath the line are 


in any degree odgrous. | It ſeems likely alſo, that ſevere cold, 
+ by purifying the air, „ ſhould © banĩ 


nath ſcent: yet the rein- deer 
n 


nd dig through the. ciſely on the ſpot where 
their lichen (their favourite ir 209 only food) grows, directed 
moſt probably by their acute ſenſe of ſmelling ; for no 1 | 


ſenſe ſeems in any degree relative to the bulineſs.” 
Some kinds of ſcents extend urt ct than others: 9305 are 


0 1 pungent While 1 near. but ſoon diflipated 3 others 


communicate their haut gout in every di di rection, with little 
loſs.. That particular ſtates of the atmoſphere may contribute 
to this, is. very ſuppoſable; but it more probably ariſes from 
the nature of the odori ferdus particles themſelves. We e ſmell 2 


. an odorous body, becauſe i it exhales numerous portions or par- 
ticles of its ſubſtance, which, impregnating the circumam- 


bient air, are thereby diffuſed all around. If we take certain 
fragrant vegetables, we diſcern. by a microſcope, . little bags of 
{uſually) whitiſh matter; thĩs is termed their eſſential oil, de- 


pPrived of which they are ſcentleſs ; but this collected ſeparately 


from the plants, retains its fragrance; ; and this ſeparation is 
the 


+ 


Vp 9 219 3 
: he endeavour. of chemiſts, When 
„ 


nted oils, &c.. of \ various flowers. This chen * 
exalted aromatic juice, furniſhed by the plant; pie dry as 
and delicate particles, which, emitted from theſe bags, affect 
us with the idea of fragrance. But this matter is fragrant not 
only while in the form of j Juice, but alſ/oghen'dry.z; yet, as ig; 
drying it has given off its moſt volatile particles, thoſeπfWsñ 
maining are diminiſhed in number, and alſo in piquancys 
hence dried herbs, &c. are inferior to freſh. 8 
much fragrance, compared to productions of colder olive.” 
mates, , becauſe more highly aromatic originally, but com- 
pared to themſelves i in verdure, their ſcent is feeble. May we 
not hence ſee why different ſcents travel different diſtances? 
The particles of ſome may be finer than others, and more 
may be diffuſed, may float better in the air, as being lighter, 
or, being more compact in their natures, may be leſs injured. - 
(melted ſhall I call it?) by its humidity, or other qualities not — 1 Ll 
to ſay, that ſome being leſs powerful, may require a greater NG 25 * 
number of particles to effect what others may produce by a 5 
few. * * 

This leads us to reflect, that the odoriferous particles of bo- | 
dies, though ſo extremely fine as to eſcape our ſight, are vet * 
much groſſer than the elementary particles of light, or of air; * 
they have undergone changes whereby they became parts of 
vegetables, or of animals, therefore are certainly not pure and _ 
primitive, bur in various degrees compounded and mingled. : 
| Shall we ſuggeſt this among the reaſons which contribute. _ 
= limitation of the ſenſe of ſmelling? Light, which is cthe- 

Panxr II, | Oo | real, 


n ee 1 pelt, is 4 85 % fir 
| "hs * if from dete diſtance ; whereas odours be- | 
bor floating particles wafted in the air, are ſpeedily diſſi- 
' pated,- ant Fendered inert. Obſerve alſo, that the finer Hvids, 
ght and air, need many advantages, and much contrivance, 
is enable them to pf ger their effects upon us: they muſt be 
ogthened by convergence, and heightened by contraſt; 
Whereas the ſubject of ſmelling its us, if * ſolely by 
 Knple-contat with the ſeat of the feriſe, yet by R is but 
I heile removed from it. 5 
3 | . 0 lt is true, the noſtrils are ner 6 at Wer opening 5 higher | 
— "I up. yet they have neither the powerful convergence attendant 
on the eye, nor the curious circumvolutions belonging to the. | 
Far; bat the upper internal parts of the noſe being lined with . 
5 + nervous expanſion, become thereby the ſeat of ſmelling. We 
"XP -vmolt, hawever, remark, that we have the power of ſtrongly. 
"3 '-inhaling ſcents, thereby of aſſembling a greater number of par- 
B 9 3 * ticles, and cauſing 1 them N. act at one time, if not r one i 
place. : 
| wat The ſeat of ſmelling varies in nn it is a in 
x .-. thoſe of long noſes, and the nerves are more convoluted, ſo 
dat ſome part or other of them may be affected by ſcented. 
= Meal Which 1 have eſcaped the parts previauſly ſituated. In 
birds, the orifices which lead to the ſeat of this ſeuſe-are very 
_* obvious, and uſually on the upper part of the bill. In fiſh no 
doubt this ſenſe exiſts, and may * _— ſervices 2 to 
which grope for their food. 
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i * ary y # 8 
ae let us remark, that probably ce is in each tribe of 


animals a different opinion on the nature of odours, If the vul- 5 
were Eratified only by what we eſteem grateful, how 


could he purge the ground from carrion? But while hat ex- 


cites him by its ſcent, he freely relinquiſhes what others 
eſteem.” The ſmell of graſs is, no doubt, acceptable to ani- | 
mals that feed on graſs, and that of fiſh, to ſuch as are aqua- 
tic. I might obſerve, that the ſmell of fiſh (and that of fleſh, 

or other things) is itſelf no ill ſmell; but at ſecond hand, as 
in the fiſhy ſmell of certain birds, is intolerable; and prevents 


their feathers from being of any value for domeſtie purpoſes. 


Imelling has its peculiar advantages, as well as pleaſures: 
the fragrance of early dawn, of new mown hay, of bloſ- 
ſoms, of fruit, demonſtrate its pleaſure; and moſt of us can 
vouch for 1 its utility, eſpecially, when we recollect, that i it warns 
us of the prefence of fire, before it has made any conſider- 
able progreſs : thus we are enabled to detect and check that 
devouring element, before it increaſes to a capacity of miſ- 


chief. I for one frankly own, that I often truſt to this 


ſenſe ; that I by choice i/pef# my houſe in the dark, as beſt 
detective of fire by its light; not without ſcenting cau- 


rouſly whatever ſeems related to the effluvia arifing from 


combuſtion. . | Many fortunate preventions have I known, or 


heard of, for which the parties were indebted to the ſenſe of 


ſmelling. See then how happy it is for us, that deſtructive 


element has more than one harbinger, that'we have more than 


one mode of diſcovering it! After this, we muſt eſteem it 


want of proper reflection, when any one depreciates the ſenſe 
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; of ſwelling : we Wai FRE is, | wen vicilhtudes, rt 


it is not always to be truſted in caſes of 


that it is one of the firſt to quit us, and may occaſio ally. 


be diſpenſed with ; ; notwithſtandiog which, ve fog — 0 5 
ſuppoſe, that naturally it bas conſiderable accuracy, and. 


(2 5 would generally direct us in ſafety; ; that it has peculiar plea- 


ſures and advantages, conſidered in regard of health, or of. 


medicine for reſtoration of health ; that it is highly friendly. 4 


and effectual i in its warnings of danger; and if we do not 


no enjoy it as we might, and as others do, it is no cenſure 


on the ſenſe, but on what we prefer before it. : 
We cloſe this diſcourſe by repeating the remark, that. the 


| delights of nature would be nugatory, had we not reſpective 


means of enjoying them, that odours and perfumes, that in- 


cenſe and fragrance, were uſeleſs, and their exiſtence without 
value, did we not poſſeſs the ſenſe of ſwelling : but if among 


mankind are found ſo many modes of ſatisfaction that ſome 


may be ſpared, yet let us acknowledge, that among our fellow 
ereatures are many to whom this ſenſe is peculiarly indiſpen- 
fable, who, without it, would linger out exiſtence, and pine 
in the midſt of plenty. Every thing 1 is beautiful according 
to the purpoſes to which it is applied, and its aptitude to ac- 
compliſn thoſe purpoſes : but when neceſſary to ſupport life, 


to detect evil, and to ward off misfortune," what is beautiful 


becomes alſo proportionably valuable and important, a cha- 
racter Ae * to the e e | 
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port, the inference was natural, that tl 


port, we have ED related to — of Thor 
ING : When we ſaid creatures were endowed with the faculty 
of digeſting ſuch or ſuch food, and were diſtributed 3 into claffes 
according to the kinds of food to which they oed 


ſporided to theſe diſtinQions, and that the ſenſe was exerciſed 
in great variety. In recollecting therefore; that ſome crea- 
tures feed on living prey and delight in blood, that others 
prefer prey already dead, that to ſome fruit is moſt reliſhingy 
to others grain, to others graſs, that fiſh is to ſome the moſt 


dainty repaſt, while there are thoſe to whom nothing comes 


amiſs, and who, without reluctance, devour whatever they can 


conquer: I fay, when we recollect theſe inſtances, we need 
not engage in proof that taſte varies. | Earth itſelf is thought 
to furniſh maintenanee to ſome creatures, and by its juices to 
yield them nutriment, while air has the reputation of ſup» 


puny others, and water alſo, others. 
Amid 


| pleaſants.. But this ſenſe 5 18, aſter a time, reconciled Is ww] 


"bye as: change oaliment 5 Is 12 in 3 
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and this 1 is much, i 


5 5 5 7 1 . 

FEA. ; Rene” 2 8 * 
* > r , * 4 

« | Arid "REI WOW re 

\ 1 4 * 0 


01 very different; pb may be ag 2 . 


of taſting are, ſuch a weer 
Sees, but nok in extremes, each By 


at firſt diſpleaſed it, and after ſuch reconcilation, acq 52. vo. 
fondneſs for what was its averſion.# Tala nher. bens, 1 
to bes —— 2 23 cantra- 


ree to 


$10 This is net ſe ito be aſſerted, as if ſudden changes 
nete hot extremely: prejudicial, - yet may faialy ſupport he. 
propriety df that;miture and alternatiogz which nature offers | b 


us ãn hier diffetent productions. While t theſe are varied with the 
us, and adapted to their influences, their uſe ſeems to be 


duggeſted; pecially, when we recollect, that many 


of Bam re gripe thu een produces (pc), 


imited duration, their ſeaſon quickly over, and 
beir r perfeRtion,ſearcely, attained ere it paſſes. We ſhould ob⸗ 
erve alſo, that correctors to the influences of the ſeaſons, 


are uſually moſt Uberally produced by nature in each ſeaſon; 
herbs, of warm ptoperties i in winter, cooling fruits in; ſummer. 
mereaſed by the ſkill and induſtry of man, 
who keeps ſome till they are mellow, and improved from their 
lagt W nile others he Kaare before too much ripe- 
5 | neſs 


4 


C cm) 
. has diſpoſed them to loſe their ſuperior flayour, and more 


eſtimable qualities, 


Should I attempt any thing like an enumeration. of what 
nature offers for human uſe, I ſhould extend this Lec- 


ture to great length. Without inſtancing the variety be- 
longing to the fleſh of animals, in taſte and in properties, the 


vegetable kingdom alone furniſhes multiplied occaſion of re- 


- mark; for, beſide thoſe changes of aliment which vary with 


the ſeaſons in temperate climates, there is correſpondent pro- 
viſion againſt the intemperance of tropical heats, and of polar 


| colds. Beneath the Line, all manner of cooling fruits abound, 
and that refrigeration of which the air is deſtitute, is ſupplied 
by them: witneſs limes, lemons, oranges, &c. of the ſub- 


acid kind; melons; cucumbers, &c. &c. whoſe degrees of cold 
would be injurious, if little beyond what they are: two de- 
grees colder, I think, would approach cucumbers to. poiſons, 
The heats of the tropics exalt the flavour of all productions ca- 
pable of ſuſtaining them; but theſe productions are for the 
molt part extremely juicy : firmer kinds, as ſpices, can ſcarcely 
be called food, though they form a ſmall part of the ingre- 


dients in viands. If we advert to the grain of theſe countries, 
the principal is rice; and rice grows under water, or in ſitua- 


tions where. it has had, during part of its progreſs in growth, 
plenty of that element. In thoſe hot countries little animal 
fleſh is uſed, and where health is regarded, little fermented 
ſpirituous beverages, Simple water for drink, ſimple pulſe or 
herbs for food, prevail among the natives, who beſt under- 


ſtand the fneſes required by their country. 


Part II. 1 Temperate 


4 it: 224 Wy 
| 8 climes exhibit the greateſt abet 8 1 hs + 
the aſhſtance of art, of adding the richer productions of the 
Equator to their native ſtores ; capable of tranſplanting from 
diſtant parts, whatever they furniſh worthy attention. In 
England, we are peculiarly ſenſible of this, if the popular tra- 
dition be true, that among apples, only crabs are truly Britiſh, 
and among plumbs, ſloes. And we ſtill retain the names of 
countries whence we imported many of our fruits, as cur- 
rants *(cormths ) from Corinth; damſons (damaſeuſons) from 
' Damaſcus; cherries (cher/oneſes). from the Cherſoneſe Penin- 
ſula; and many others which ſuffer by removal from their 
native climes, Aſia or Africa, and, lately, America. 5 
It would afford much amuſement to trace the progreſs of a 
particular taſte, or of a valued fruit, from place to place. 
Here we ſhould find it admired, becauſe rare, and thought 
exquiſite, becauſe we have nothing to compare with it:“ 
there, being plentiful, it would be diſregarded, and becauſe 
* with little labour, thought ſcarce worth that little. 
If we trace the progreſs of taſting among mankind, we 
ſhould find them, at firſt, ſatisfied with the berries yielded by 
native buſhes, then tranſplanting them into a richer ſoil, and - 
more favourable expoſure, ſtudying to improve their flavour, 
1 to embody as it were their juices, to correct their aſtringency, 
E and to increaſe their durability for ſtores; next, importing 
from foreign parts what they produced of ſuperior value, 
adapting them to the ſoil and the climate, then grafting and 


mingling their . ſo that after repeated removals and 
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unions, they ſhould become harubatted; and invalidate every 
attempt to determine their original ſtock. 
It appears from this ſtatement, that nature has done much 
for man, but has left him much to do for himſelf; ſhe fur- 
niſhes the means which he is to improve, offers the firſt rudi- 
ments which he is to complete, not only ſecures him from 
ſtarving, but, by liberal variety, conſults his appetite, yet never 
of herſelf produces what is perfect, fo as to ſuperſede his culti- 
vation, or to pamper his idleneſs. If he wiſhes improvement, 
it is in his power by induſtry ; he ſhall find no ungrateful 
reluctance to ſecond his endeavours, but his endeavours muſt 
precede the exertions of powers, which are latent, till he 
calls them to action. Can there be ſtronger proofs that the 
original deſtination of man was to attend a garden, to cultivate 
the earth ? whoſe abilities were hid, till excited by a rational 
being, and varied by thoſe unlimited combinations of which 
rationality is capable. Nor am I without ſuſpicion, that man 
has a peculiar genius for gardening ; that a ſtrong deſire is by 
nature implanted 1 in him for its enjoyments, and its produc- 
tions; ; that it yields his pureſt pleaſure, united to health and 
vigour, and is indeed his ſource of genuine delight. Hence thoſe 
long immured in towns retire to the country; hence rural oc- 
cupations arè ſo agreeable a relaxation; and hence a clear air 
and extenſive proſpects, or ſilent glades, have no ſmall influ- 
ence on the ſpirits and the paſſions. Are further arguments 
neceſſary, to prove that the true taſte of mankind rather re- 
lates to productions of the vegetable than of the animal king- 
dom; and that, however now accuſtomed to the latter, it was 
not 
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wig of life being provided ? 1 

Taſting has certainly greater variety of ho rn 
wiſh It in man than among animals; they feed on a limited 
and ſmall number of articles; ſome are reſtricted to a ſingle ' 


* kind of tree or plant, ſome to a ſingle leaf, others to a particu- 


lar kind of prey, and theſe perhaps have the moſt ſagacious re- 
lich. I ſuſpect, that thoſe which devour indiſcriminately, have 
little or no es of taſting; andi it may be, that the ſenſe of 
ſmelling is in moſt creatures the more powerful ſenſe: this 
directs them in the choice of n and their taſting perhape 
could do little more. 1 2 | 
Dar ix tells us in * ee hr he never "Granted: to 


cent fruits, &c. on which he obſerved the marks of birds having 


been pecking ; and he concluded in general, that what was fit 
for them was wholeſome alſo for man, This general rule has 
| exceptions; as appears in the inſtances of parrots, who ſome- 
times feed on the manchineel apple. Monſ. Burrox obſerves, 
that birds'of prey prefer thoſe birds of game which man uſually 
does, and are fond of thoſe of white fleſh, which furniſhes, 
ſays he, one analogy, more between us and them. An adven- 
turous Frenchman, who lately travelled into the interior of 
Africa, is faid to have been accompanied by a dog, a cock, and 
a monkey. The firſt, as watchful and of approved fidelity, that 
he might ſleep in ſecurity; the ſecond, as vigilant, that he 
might riſe at day- break; the third, that he might aſcertain 


Whether the fruits he found were edible ; 5 concluding,. that if 
| the 
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| the noche ate 1 he might ſafely follow. his cereals 
but if he rejected them they were pernicious. The analogy 
between the monkey tribes and man in ſhape, &c. ſeems to in- 
dicate, that what was good for one could hardly be hurtful to 
the other; and in point of inſtinct, the advantage is with pug, as 
5 no doubt it is with animals in general. Even a hog, though 
. eſteemed a voracious. glutton, has too much taſte to eat indiſ. 
_ criminately all the plants offered him; but, I think, out of 250 
rejects 100. This choice belongs to moſt, if not all graſs- eaters; 
for as nature exhibits the utmoſt variety among vegetables, did 
all animals chooſe alike, thoſe remaining would multiply to ex- BM 
ceſs. The ſame may be ſaid of aquatic birds, which, among E 
the numerous tribes of fiſh, have doubtleſs their favourites; RY 
and of quadrupeds, which, though they feed on many kinds, 
are peculiarly fond of ſome: as we ſee dogs, if not ſeverely 
preſſed by hunger, ſeldom eat rats; and cats prefer the mouſe, 
though they feed on other creatures. Animals, like ourſelves, 
may be depraved in their taſte 5 we have heard of a horſe that 
ate oyſters; and of Diomed, king of Thrace, who fed his 
| horſes on fleſh; and was at laſt devoured by them; a fate he well 
merited! Savage beaſts alſo eat others of their own ſpecies, as 
wolves, jackalls, &c.; and among depraved or-impetuous taſte, 
perhaps we may include the ſtrange diſpoſition: of ſome: crea= _ 
tures to eat their own. young. As to depraved taſte in the in- 
ſtances of green- ſickneſs, &c. that is diſorder of more than 
the mere ſeat of the ſenſe. | N= i 2 
| Taſting is not always determinative of the en or in- 


3 of food: much that is ſweet is hurtful; but in ge- 
5 | | neral, 


"ts. 2 
. 25 
— err 1 
Be 


= neal, what is offenſive to the taſte is with propricty rejected. 
E Wie cannot ahſaluiely truſt to our ſmell, or our taſte, when 
= they pronounce in favour of what they — oat what they | 
= diſlike is uſually worthleſs, if not dangerous. Pe 
Wie faid, the ſenſe of ſmelling had ſuſtained in man great 
injury, by artificial ſcents and provocatives; artifice has had 
at leaſt 'equally injurious effects on taſting. Epicuriſm has de- 
praved the ſenſe, and thoſe who cannot reliſh a meal without 
| ingredients of high flavour, and of contradictory poignancy, not 
only injure their health by embarraſſing the operations of na- 
ture to promote it, but muſt be conſidered as perſons of the 
moſt depraved appetites; as fartheſt departed from the ſtandard 
of what is beneficial, and as indulging a tranſitory gratifica- 
tion, at the expence of permanent ſatisfaction. Health is the 
chief end of nature, when the ſenſes of ſmelling and taſting are 
in their full powers : the ſmell excites the taſte to enjoy- 
ment, or prepares it for diſguſt ; and diſguſt keeps clear of 
"what might prove prejudicial to the functions of life. But, if 
taſte be excited by ſmell, there is yet a chance that when itſelf 
is engaged in judging, it may rectify the errors of the former; 
as well as determine on ſubjects, whoſe _— are neither at- 
tractive nor repulſives 
The immediate feat of telling 3 is the palate: : the tongue 
ig ſeems to partake of the ſenſe, but not in all caſes. The tip of 
the tongue dipped into ſugar, will not communicate the idea of 
ſweet till it has touched the palate. Vet by ſome ſubſtances 
the tongue is affected; hellebore affects the inner part of the 


ee mezerion the throat, and peppermint drops laid till 
they 
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niſhed by the ſubject to be taſted, or by the /aliva, For when 
both the ſubje& and the tongue are dry, no taſte whatever en · 
ſues. A mere ſenſation of feeling is all which takes place. 

Taſting, like our other ſenſes, is performed by nerves, ſpread 


do receive impreſſions: theſe are diſtributed over the tongue 
and palate, and fill the vi (little riſing proceſſes) of thoſe 
parts. Theſe villi are varied; and (probably) among creatures 


poſſeſs different powers, fo that what to one kind ſeems plea» 
fant, to others is diſagreeable. Some perſons have endea- 
youred to accqunt for taſte, by conſidering it merely as a nicer 
kind of touch: pointed bodies, ſay they, applied to theſe, vill, 
excite a powerful ſenſation, —theſe are ſalt : other bodies 
being rounder, ſlide ſmopthly along the wh, — theſe are 


ſweet, n principles may be true, or they may be erro- 


neous. 
Taſting aries with the progreſs of life; : chi abounding 
in moiſture, taſte eyery thing much ſooner, and though its re- 
liſn be feeble, than grown perſons ; to which effect, no doubt, 
contributes the yet comparative purity of their organs, not vi- 


2 ET tiated by the perplexing variety, or the piquant ſtrength, of 
| *what they have been accuſtomed to, Age, on the con- 
trary, is not without difficulty excited to the enjoyments of 


taſting, eſpecially where intemperance has injured the organs. 
Thus have we noticed the principles of the ſenſe of taſting : 

Xe 96) a that it differs in its choice among animals, and de- 

. termines them to the nature of theit food ; that its verſatility 
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* 5 ng indeed, 
that moiſture is neceſſary to taſting; and muſt either be fur- 
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mic is fit and proper, ſo much may be pleaſant, fo much may 
== beendured. Nature revolts if further provoked, and puniſhes 
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© Ty 3 itlelft to N was . that nature 

bas amply provided for gratifying i its variety, and directing it 
to beneficial effects; that it excites human induſtry, and ſeems 
designed for that purpoſe. We have obſerved alſo, the 
ſeat of this ſenſe, its powers, and the changes it ſuffers by cuſ- 
tom, and by the courſe of years. We remark on the wh ole, 
=” that'to preſcribe rules for its direction is impoſſible: what 
is plealing to one offends another, and the liberty of private 
Judgment is here at leaſt inviolable. It alſo reſults, that 
s taſting was intended as a guide to healthy nutriment, every 

_ depravation of it is attended with danger, every intemperance 
= not only a riſque for the time, but for futurity ; leſt it ſhould 
; . 4 * riſe into habit, and, if confirmed, be extremely detrimental. 
= The great leſſon taught by nature, is MODERATION : all be- 


4 
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n BD 
all 


youd tends to enfeebled powers, to enervated 1mbecility : % 


= by 1 and deprivation, thoſe who ſimulate her | My 


Levine and GENTLEMEN, 


WE have now diſcuſſed thoſe Srintiples, which we pn 


= . ourſelves juſtified i in conſidering as indiſpenſable to life : ab- 


4$ tract any one of them, we ſenſibly feel its abſence, though 


not equally the abſence of each. What now remains is, to re- 
Hate fo much of the manners of creatures, as may ſupport 
= what has been aſſerted, and may enable us to underſtand that 


Y = variety, that unlimited variety, with which nature abounds. 
N 


( 231 5 e 


* 18 hot to 4 ſuppoſed, thi: in a general PIES) - No 

we ſhould be able to include every particular ; ; after all = 
poſſible care, much that is intricate will elude our dif- ; 
tinctions, much that is novel will apparently controvert 
received opinions, much that is rare and extraordinary wall 
perplex our judgments, though formed on the ſoundeſt 
principles, and ſupported by analogy of numerous and well- 
authenticated facts.— In the celeſtial expanſe of ſtars, obſer- 

vation has diſcovered many, and endeavoured their arrange- 
ment; the chief may be arranged; theſe form the ſigns of the 
| Zodiac, or compoſe the conſtellations of the heavens ; but after 
| much ingenuity, and great variety of figures, many remain 
unformed ; many are too ſmall to be included, many are but 
lately known, as inſtruments. became perfected, and where 
formerly we reckoned three thouſand, now (by Mr. Hers- 
CHELL) is reckoned 7hiriy thouſand : Such is the ſtate of ge- 
neral principles when referring to the extent of nature's works. 
But as theſe new ſtars are, either in, or near, adopted conſtel- 
lations, and may be conſidered as allied to them, ſo whatever 
among the tribes of nature is ſingular and wonderful, rare and 
perplexing, as our knowledge increaſes may be referred to ſome 
or other of thoſe principles which have engaged us. For, 
many things are wonderful, only becauſe we ſee them but par- 
tially; when their whole connections are known, the wonder 
ceaſes: As we admire thoſe inſtruments whoſe powers are 
hidden, but when acquainted with all their machinery, our 
ſurpriſe, at leaſt, is moderated, "fs with regard to molt con- 
| ſtructions 0 
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eon of kan art, ny with dm leffens our 
elteem or applauſe :—becauſe we perceive | their limits, and diſ- 
cover their imperfections, we find many aukwardneſſes, and 


1 much that i is miſplaced. This conſtitutes a ſtriking difference 


5 between the productions of creatures like ourſelves, and thoſe 


bol Omniſcient Wiſdom ;—which ever excite freſh admiration, 


as we become more intimate with them, and open thoufands of 
excellencies, to the diſcernment of thoſe who, by attentive 
diligence, have acquired a worthineſs of ſuch diſcoveries, / | 
We cannat direct one cauſe to many effects, like nature; 
nor foreſee as well benefits as incouveniencies, at a remote 
diſtance; we cannot force ſeeming evils to advance ſubſtantial 
good, make deſtruction the parent of population, make bar- 
renneſs contribute to plenty, and revive disfigured beauties with 
heightened delight; we cannot unite the ſnow- topp'd ſummit 
and volcanic entrails, in the ſame mountain, thereby engaging 
heights and ſpots precluded from general uſe to promote gene- 
ral advantage; we cannot direct the exhalations of mines, 
and their deleterious effluvia, ſpreading deſolation around 
their ſeats, to produce the means of fertility ; we cannot rule 
the heaving earth, and regulate its convulſive ſtruggles ;—. 
If unable to controul inanimate matter; how ſhould we 
comprehend. the ſprings of vitality, or trace to their 
origin its various modes? How ſhould we determine its 
degrees, —its maintenance—and {upport ? The ſcale of life 
embarraſſes our conceptions, the diſtributions of life our judg- 
ments, the members. of life, their actions, their offices, 
their principles, perplex us, even in their lower ſtages, as 
„ exhibited 
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; Shibfted dt among creatures our e "And if we advert to 
ourſelves, inveſtigate rationality, and conſider properties and 
effects attendant on reaſon, we are bewildered and confuſed, 

we heſitate and faulter, we hint, we imagine, we ſuppoſe, we 
_ gueſs, but determine nothing: arguments lead where we fear 


to follow; and we yet may appropriate the precept, know. 


thyſelf.” ——But we trace, if not principles, yet their action; 
if we cannot demonſtrate the ſenſorium, we are certain of the 
ſenſes; and however we may be ignorant of their tranſmitted 
effects, their exerciſe is perſonally evident. Surely we feel, 
and ſee, and hear, and ſmell, and taſte: we cannot, while 1 in 
our lenſes, queſtion their natures. We know alſo, our ſenſes 


at by the nerves; that if theſe . be abſent, or injured, if 


weakened or embarraſſed, if too tight or too lax, ſenſation 
ſuffers. If we perceive not how theſe nerves affect the 
brain, or are themſelves affected, at leaſt we diſcover wonderful 
contrivance, in their appointments, their ſituations, their com- 


binations, their preciſe fitneſs for the offices wherein they are 


engaged, their happy arrangements, and appropriate peculiari- 
ties. In poſſeſſing ſuch variety, we notice our favoured 


fituation above creatures deſtitute of ſeveral, and we infer, that 


as they are incompetent to our ſhare of knowledge, ſuperior 
beings. may pofleſs additional means of information; circum- 
ſtances that eſcape us may be to them familiar, circumſtances 
that perplex us, may lie open to their inſpection; they may 
_ eaſily unravel intricacies which bewilder our reaſonings, and 
embarraſs our conjectures. Are then creatures below us leſs 


happy, creatures above us more happy, than ourſelves ? No: 
„ _  _ = happineſs 


_ 
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=” happineſs ariſes 5. filling up with propriety thi Rakion u 
which we are placed by Divine Providence, whether exalted 
or abaſed, whether ſplendid or obſcure, whether of example or 
of imitation, that ſtation is appointed us by Infinite Wiſdom, 
who never determines raſhly on ſtations or their occupiers, 
Should the ear refuſe its office, becauſe not. privileged in 
© point of diſtance like the eye; ſhould the palate refuſe to taſte, 
or the noſe to ſmell, becauſe reſtricted to determinate parts, 
not general over the perſon, what confuſion would enſue! 
. Should we repine at our portion of ſenſes, becauſe creatures 
dur inferiors enjoy greater degrees, what unthankfulneſs 
5 would it indicate! To neglect what we have, out of a 
8 at what we have not, were at once ingratitude and folly... 


O for a grateful heart, ſenſible of the obligations arifit ing 


comes our bene factor, and 6 in whom we ef and move, 


and have our being,” 


5 kom onſtant reception of beneſits, from conſtant vigilance 
for our welfare, and conſtant attention to our intereſts, in that 8 
great Being, who, if diſtance might include. neglect, never 

| need think of us, never need direct to us one cqmplacent 
ſiſmile, one beam of mercy ! Yet notwithſtanding diſtance and 
* unworthineſs, negligence and inattention, who daily be- 
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 GLACIERES, - r 0 Pranys, 1 Qii't, 
25 LACIER IN Sayor.—Shews the vaſt bulk of the "9s 
J mountains, which, after having accumulated be: yond 
the, power of the ſun, to thaw above, are melted. =; the on 
heat of the earth below, ma form thoſe zan 4 which 1 5 
rivers owe their 1 * 
GLACIER IN THE Canons or en 2 PA valley 
of amazing height, ſurrounded by mountains of ſnow, 
which, reflecting the folar beams, gradually warm the val- 
ley, where alſo, being agitated, they melt the ſuperficies 
of ſugw, and cauſe it to run down the ſides of the Glacier 
in numerous rivulets; ſome of which, when the ſun ſhines 
on them, ſhew rainbows, and other curious meteors. 
From the union of theſe cauſes, appears, why the Glacieres in 
general increaſe now but little, if at all; ſo much of their 
ſnow: being melted by the ſun, or undermined by the heat of 
the earth. Theſe are the origin of the greateſt rivers of 
Europe; - the Rhine, the Danube, the Rhone, &c. | 
PART II. R r TH E 


. 2 by . 


= No. 1. 15 3 & the EE refraQions of f the os 55 


1 light, in order to their acquiring a true and exact focus. 5 
= * 4g he outer coat of the eye is termed the ſclerotica 3 adjoining 5 


is the choroides, which is lined by the retina, B e d B, is 
the tranſparent part of the ſclerotica called the cornea; be- 
tween which and CC (the e cryſtalline humour) is placed the 
aqueous humour. D D the vitreous humour, occupying the re- 
maining internal ſpace of the eye. N the optic nerve, in- 
ſefted laterally, leading to the brain. oo the pupil. | _ 

A is 4 ray which, ſtriking the eye preciſely centrally, needs no . 

tefraction in its paſſage to the bottom of the eye. 

” * a6, are two parallel rays, ſtriking the eye in cd (che cornea), 
w whoſe refractive powers would divert them from their direct 
| 5 * courſe, to a focus beyond the extent of the eye (as F I,) were 

no other medium interpoſed : but, in their paſſage to F xr, 
4 they! impinge on (C C) the cryſtalline humour, and by this 
= 5 ate again converged to a nearer focus (F 2): But as this alſo 
=” is beyond the limits of the organ, they are, in paſſing out of 
CC into the vitreous humour, again converged, and fall ex- 
actly on-the nervous expanſion of the retina, at a third fo- 
cus (F 3), there producing perfect viſion, ' 
No. II. ſhews the imperfection attending . when = | 
focus is formed behind or before the retina.” 21 
If an object (E) be too near the eye when vowed, Fo rays 
* from it bie alter Ne 0.0, and ſuffering the 
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"Ss as before, be converged to a . point beyond hel true 
focus (as F 1), conſequetitly, at the true focus, may depict _ 
- fome confuſed image (as e), but on juſt repreſentation. The 
55 + diſtance F is nearer the truth, as appears by . At the 
_ diſtance G, the rays become ſo nearly. n that uy alk” 
juſſiy on the retina. 
If the ſtate of the humours in the eye be ſucks as to comterns 
_ _ » the rays to a focus, before they reach the retina, dimneſs 


fight equally takes place. Both theſe diſorders occur; thy? * 


former requiring convex lens glaſſes, the latter requiring con- 
cave lens glaſſes, to corre& their defects. 


No. III. ſhews the reaſon of the diminution of objects in fre 


by diſtance, 


 AGandDE being ſeen by theeye in the 8 line, after they | 


have ſuffered equal refractions, depict on the retina the object 

g a; or occupy correſpondent equal ſpace on the retina z the 
angle g O à being equal to the angle AO G. Whereas DE, 
removed to the diſtance of AG (as D E), occupies only the 
ſpace e d, conſequently appears ſo much ſmaller to the eye 

- which inſpects it. But (while otherwiſe ignorant) the eye 
would never determine the proportionate dimenſions of DE 


and AG; or their relative diſtances, being deceived by 


the 8 8 of their angles. 
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11 en 
N en ee the part adapted to. hearings is - com. 
mus Ad intzieate, that it iÞctrer 

daes, of their. ftuatione and abe eicher by deſcription or - 
preſentation; we have therefore ee wy N l 
—_ 7 - patoly, )antwelbias ſhewn them united. N + v1: 7 
q | I. A, the cnternab auditory. paſſage: (whde commences 
- "© ment at the dar is too well known to net explanation), 
= eee miernally, we came to B (the membrana - 
Pani , or drum of the ear) which is an expanſion almoſt cjr- 
* . cular, tightened ar relaxed, by 4 4 (the malleus or hammer). 
1 which reſts on it, about its middle. The malleus is at its 
dead articulated to & (the v ανi· or anv il), which, at ĩts other 

paürt, joins a very ſmall bane the orbicularis, and this the 
dee or deep e, whe office is to cole, by its other end, 
ms orifice of the foramen oveirin the vii F is the vel: 
=”. -ctibulucy githe cocba g 1, 2, & the ſemicircular canals.; N 

the anditory nerve, entering the veſtibulum, and lining it 
= retten Robe Ribbons he) which ebe 
"7% nd be = "IRR abt Sol 8 are . on 
all ſides by the bone of the ſkyll, conſequently are hollowed 

out of it; but that covering being ſuppoſed abſent in this 
repreſentation, no regard can be had to the bearings of theſe 
parts in relation to it. 
9 . Ne amis the bone malleus at large, ſhewing many ange &c. 
1 N — © whereby 1 it is held more ſecurely 1 in its place, 4, its head, 
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e ct 1 into the tolloy, a, - Ns. 3 e ineus)/ 
TY accurately fitting its irregularities. No, 4. is the orbicularis, 3 


f No. 6. is the veſtibulum at large; feen on that ſide which hems 
; No. 7. the veſtibulum, ſeen on that ſide which . the per 40 


b No. 8. ſhews the ſpiral diviſion of the cochlea: part appearing 
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which unites to the ſtapes, No. 5, whole termination, a % 
covers the foramen ovale of the veſtibulum. 
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the feneftra rotunda (a), and the foramen ovale (o); which laſt, 
is ſhut by the ſtapes. 
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forations, A, whereat the auditory nerve enters the veſtibu- 
lum, in order to line its inſide throughout. 55 * 


bony, part membranaceous and nervous in texture; whoſe 
cords lie in the direction expreſſed by the ſtrokes; theſe va- 
rying in length ſo greatly, and with ſuch regularity, are 
receive impreſſions of all * or tones of 


The courſe of ſound is, from its entering the ear to the mem- 
brana tympani, [but if the ſound enters through the mouth 
(as that of a watch held between the teeth), then it is 

through the Euſtachian tube] into the cavity of the drum; 

where, exciting the ſmall bones there ſituated, it is tranſ- 
mitted into the veſtibulum, which is the immediate ſeat of 
hearing, partly through the feneſtra rotunda, partly through 
the foramen ovale, if the ſtapes be 2 1 away from it. 
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